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HERE are few subjects in the field of pediatrics upon which more has been 

written than on diarrheas, especially those occurring in infants under one 
year of age. In spite of this fact, it is difficult to reduce any series of diarrheas 
to an absolute common denominator. However, in any large series covering 
more than one year, where the same type of treatment program is used, the 
mortality would be within relatively narrow limits for each series because of the 
essentially same criteria for hospital admission in any large group of patients. 

For years the mortality in ‘‘intestinal intoxication’’ in infants—the moder- 
ate to severe diarrheas according to our classification—was close to 100 per cent. 
Schloss and Stetson’ in 1917 reported on investigations of more than 200 in- 
fants at Bellevue in which the carbon-dioxide combining power was done. In 
only a few cases was the carbon-dioxide combining power below 20 volumes per 
cent. The over-all mortality in this group was 86 per cent. Powers? in 1926 
reported from New Haven on treating moderate to severe diarrheas in infants 
with subeutaneous and intraperitoneal fluids, blood, and the withholding of 
food until symptoms of ‘‘toxicity’’ had disappeared. The mortality in this | 
group of thirty-six patients was 33 per cent, a definite lowering of the previous 
higher mortality at that institution. Karelitz and Schick,’ in 1931, for the first 
time using a continuous intravenous drip to supply fluids and complete starva- 
tion for from thirty-six to 100-plus hours, followed by fifteen to twenty-five 
days of subcaloric intake, had an over-all mortality of 23 per cent as compared 
with a previous over-all mortality of 64 per cent before the use of the intra- 
venous route for fluid administration. 

With the exception of the series of Alexander and Eiser,* who had a mor- 
tality of 12 per cent in their ‘‘dehydrated’’ diarrheas, the degree of which is 
not mentioned, the English literature reveals a mortality of from 48 per cent to 
53 per cent in the dehydrated groups of diarrheas. 

From the Pediatrics service of the University of Virginia Hospital. 

*Associate Professor of Pediatrics, University of Virginia Medical School. 
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Darrow,’ in 1946, reported a lowering of the mortality rate from twenty- 
five to thirty per cent to a corrected mortality of about 5 per cent in Baltimore 
by the use of solutions containing potassium chloride administered intravenously. 
The only change that was made in the routine of treatment, which had con- 
sisted essentially of the usual intravenous fluids, blood, and an initial starvation 
period averaging three to four days, followed by a period of subealorie intake 
for two to three days, was their incorporation of potassium chloride into the 
solutions given intravenously during the period of starvation. 

Glaser and Bruce,® at the Louisville General Hospital in 1942, after the 
institution of early feeding in amounts desired by the infant, without other 
change in the program of treatment, showed a definite lowering in the over-all 
uncorrected mortality from an average of approximately 25 per cent to 10 
eent for the first year that the new regime was started. Their ‘‘corrected”’ 
mortality was considerably lower. Prince and Bruce,’ in a later report from the 
same institution covering the period 1943 to 1947 and with feeding being 
started in most cases from twelve to forty-eight hours with a maximum of 72 
hours before full feeding was achieved, showed a mortality of 10.9 per cent 
corrected to 7.5 per cent by the removal of eight prematures. No attempt at 
classification of the severity of these diarrheas into the number of mild, moder- 
ate, and severe is made, so that this figure represents an over-all mortality of 
those patients admitted to the Louisville General Hospital in which a diagnosis 
of the diarrhea was made. 

In reviewing 292 cases of acute diarrhea at the Cincinnati General Hos- 
pital treated by intravenous fluids, blood, and plasma when needed, and begin- 
ning feeding usually within twenty-four to thirty-six hours, Weihl, Rapoport, 
and Dodd* reported an over-all mortality of 7.6 per cent. They classified their 
cases as to age and severity index. Their breakdown showed that almost all of 
their deaths oceurred in the very severe group which consisted of those patients 
in whom the earbon-dioxide combining power was below 25 volumes per cent, 
and dehydration was extreme with high fever; frequently patients in this group 
were in shock or extremis on admission. There were forty-five such cases with 
twenty-one deaths, giving a mortality of 48.6 per cent in this group. About 
one-half of the patients in this group were in the age group of 0 to 3 months. 
_ It would appear that in the later reports reviewed, if the series can roughly 
be compared as to the over-all severity, with the exception of the low mortality 
achieved by Darrow and Govan with intravenous potassium chloride, the reta- 
tionship of early oral feeding to the lower mortality seems to have some sig- 
nificance. Since the late 1930’s early oral feeding has been practiced in all 
diarrheas at the University of Virginia Hospital rather than the more widely 
accepted starvation routine. It is the purpose of this paper to try and evaluate 
this type of treatment and postulate on the reasons for its success in the light 
of recent metabolic studies by other authors. 

The University of Virginia Hospital is situated in a town of some 20,000 
with the main body of patients coming from a rural community or neighboring 
small towns without adequate hospital facilities. The patients, except for a 
relatively small number of private patients, are from the lower economic levels 
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where sanitation facilities are often poor. Those infants and occasionally chil- 
dren who are admitted to the hospital because of diarrhea constitute a group 
of patients with as severe types as oceur anywhere. Before a patient is admitted 
for treatment of a diarrhea, one or more of the following criteria must be met: 
(1) failure of a diarrhea to respond to treatment through the Outpatient De- 
partment; (2) moderate to marked dehydration with evidence of clinical acido- 
sis; (3) uneontrollable vomiting; (4) evidence of moderate or severe infee- 
tion complicating diarrhea. Excluding those diarrheas occurring in the prema- 
ture or full-term nurseries, there were 396 patients admitted from the above 
group in the years 1943 to 1948. 

There was a definite seasonal incidence of diarrhea seen in the cases re- 
viewed, with a peak in July, August, and September. This is graphically shown 
in Chart 1. 


Chart 1.—Seasonal incidence of diarrhea. 


The general plan of treatment of the diarrheas admitted on the pediatrics 
service of the University of Virginia Hospital has been to obtain carbon-dioxide 
combining power on those that appear more than moderately dehydrated when- 
ever possible (this rule was very lax during the war years of 1943 and early 
1944 when the house staff was inadequate in numbers) and to obtain a stool 
culture when the history was suggestive of an enteric infection. Due to the 
low number of positive stool cultures obtained even in highly suggestive cases 
of enteric infection, de-emphasis was placed on this procedure. The low posi- 
tive culture ratio was probably due to the manner in which stool specimens 
were collected and the delay in getting them to the laboratory. It is now 
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routine to obtain rectal swabs and plant cultures immediately on all diarrheal 
patients. Complete blood counts are done on all patients immediately after 
admission and again after hydration. A careful physical examination is car- 
ried out before starting fluids and again after hydration when signs of infec- 
tion are more likely to be present. 

A continuous intravenous drip is then started in a scalp vein, using 10 to 
20 ¢.c. per kilogram of body weight of normal saline. In children over 1 year 
of age the drip is started in a foot or arm vein. It is seldom necessary to do 
a ‘‘eut down’’ or resort to a bone marrow drip, but these routes have occasion- 
ally been used. In infants a sealp vein is always preferable to the arm or leg, 
due to the immobility of this site. A drip started here rarely needs further 
mechanical supervision by the house staff. Within an hour the carbon-dioxide 
combining power is reported and this is corrected to 45 to 50 volumes per cent 
using one-sixth molar sodium lactate. If the carbon-dioxide combining power is 
over 35 volumes per cent or the infant is not showing signs of severe clinical 
acidosis, sodium lactate is not employed. The saline and lactate solutions are 
then followed by 20 to 30 ¢.c. per kilogram of body weight of 5 per cent glucose 
solution. After this, saline and glucose are alternated until the fluid and elec- 
trolyte deficits have been met and to supply the total daily requirement of 60 
to 100 ¢.c. per kilogram of body weight of the sodium-containing fluids and 60 
to 100 ¢.c. per kilogram of body weight of glucose, so that a total of 120 to 200 
c.c. per kilogram of body weight of fluid is given over the next twelve to twenty- 
four hours. Vitamins and sodium sulfadiazine are started intravenously in the 
initial drip where indicated and then maintained by mouth as soon as feedings 
are started. Blood where indicated is given after hydration. Since the ready 
availability of Red Cross plasma, this, diluted with saline, is now frequently 
given initially to combat shock. 

From the group of 396 patients, 302 received continuous intravenous drips 
on admission in the manner indicated. Bone marrow drips were employed in 
only twelve cases reviewed. Sixty patients received transfusions of whole blood 
in addition to the usual fluids. 

Complications from intravenous drips when employed continuously for 
only twelve to thirty-six hours have been negligible. Bone marrow drips have 
not been used at this hospital since late 1943, except in a few cases where the 
patient was in shock and no veins could be entered, because of two rather severe 
eases of osteomyelitis occurring in a series of some 200 patients in whom fluids 
were administered by this route prior to the latter half of 1943. 


TIME OF First FEEDING* 


TABLE I. 


AGE | FIRST 24. HOURS | 24 TO 48 HOURS | OVER 48 HOURS 


0-3 mo. 155 30 0 
3-6 mo. 53 17 2 
6-12 mo. 35 15 0 
1-2 yr. 34 10 1 
2-4 yr. 16 3 0 
4-10 yr. 15 1 2 
Totals 308 76 5 


*Death occurred in seven cases before any feedings were started. 
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After an initial eight to twenty-four-hour period of parenteral hydration 
when nothing is given by mouth, milk feedings are started in amounts as de- 
sired by the patient, sometimes while still receiving intravenous fluids. An in- 
fant’s condition on admission is a poor index of whether it will nurse early, as 
some with the most severe cases on admission are started on the earliest feeding. 
When an infant does not nurse after twenty-four hours and is not vomiting, 
feedings are sometimes given by gavage, although this is seldom necessary. It 
is extremely rare that feedings are withheld as long as thirty-six hours, since 
vomiting after hydration is uncommon and is the only contraindication to carly 
feeding. In the milder cases where an intravenous drip is not given, feedings 
are started after the twelve to twenty-four-hour period, during which time they 
are maintained on glucose and saline by mouth. 

The first feeding in 324 cases of the 396 in the series was skim boiled milk. 
Table I shows a breakdown of the time when the feedings were started. 

The cases were broken down according to a severity index into a classifica- 
tion of: (1) mild: not acidotie clinically or with carbon-dioxide combining 
power over 35 volumes per cent; mild dehydration; 

(2) moderate: moderate acidosis clinically or carbon dioxide between 20 
and 35 volumes per cent; moderate to marked dehydration, often with high 
fever; 

(3) Severe: severely acidotie clinically or earbon-dioxide combining power 
below 20 volumes per cent; marked to extreme dehydration, often with high 
fever; frequently marasmic, in shock and/or moribund on admission. 

There were twenty-one deaths occurring in the 396 cases reviewed. Table 
Il shows a brief clinical résumé of those patients in whom death occurred. 
Cases 4, 5,8, 9, 10,11, and 20 were removed in computing the corrected mor- 
tality rate as death was attributable to cause other than diarrhea in all except 
Case 11, who died forty-five minutes after admission before adequate therapy 
could be instituted. 

The carbon-dioxide combining power was obtained in 208 of the cases 
surviving. Table III shows a breakdown of these by ages. 


TABLE ILI. CARBON-DIOXIDE COMBINING POWER IN: PATIENTS SURVIVING ACCORDING TO AGE 
35 VOL. % AND 


AGE 5-10 VoL. % 11-20 VoL. % 21-35 VOL. % OVER 
0-3 mo. ll 32 2 
3-6 mo. 2 12 25 
6-12 mo. 0 4 7 
1 yr. and over 0 7 15 
Totals 18 56 99 40 


In Table IV is shown the classification of the cases according to the severity 
index. Only those fatalities which appear in the corrected mortality are tab- 
ulated, eight previously mentioned cases having been removed. 


TABLE IV. CLASSIFICATION OF DIARRHEAS ACCORDING TO SEVERITY INDEX 


SEVERE MODERATE MILD 
SEVERE SEVERE MODERATE | MODERATE MILD MILD 
CLINICALLY | CLINICALLY | CLINICALLY | CLINICALLY| CLINICALLY | CLINICALLY 
co, 5-20 NO CO, co, 21-35 NO CO, CO, OVER 35 NO CO, 
Survivals 69 3l 99 32 40 84 
7 5 0 0 


Corrected deaths 7 5 1 1 


‘ 
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The mortality rates for the entire series are given in Table V. The over-all 
uncorrected mortality, over-all corrected mortality, and corrected mortality by 
groups according to severity index is shown. 


TABLE V. MorTALITY RATES ACCORDING TO SEVERITY INDEX 


MORTALITY PER CENT 
Over-all mortalit 


5.3 
Corrected over-all mortality 3.5 
Corrected mortality severe 10.7 
1.4 

5.3 

0 


Corrected mortality moderate 
Corrected mortality combined severe and moderate 
Mortality in mild 


Of the patients surviving, 172 had a diagnosis of parenteral diarrhea, three 
were diagnosed as dysentery, while the remaining 200 cases were diagnosed as 
‘‘eause unknown.’’ The reason for failure in obtaining more positive cultures 
for enteral diarrheas has already been mentioned. Otitis media was diagnosed 
in 112 eases classified as parenteral and pharyngitis in thirty-two. The remain- 
ing in the parenteral group were secondary to bronchitis pneumonia sinusitis 
or mastoiditis. 
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DAYS IN HOSPITAL 
Chart 2.—Time of hospital stay in two age groups. 


One of the absorbable sulfonamides was administered to 149 and penicillin 
to sixteen of the parenteral group. One hundred forty-seven in the ‘‘unknown’”’ 
group and all three of the dysenteries received one of the absorbable sulfona- 
mides. During the latter three years of this series sulfadiazine was used almost 
exclusively. Streptomycin was not used in any of the cases reviewed. 
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The mean hospital stay of the patients under 6 months of age was 10.7 
days; for those over 6 months the mean was 6.6 days. In computing the 
figure for those under 6 months, five patients who were kept in the hospital for 
periods greater than thirty days due to severe malnutrition which was present 
prior to admission, were removed. In almost every case requiring hospitalization 
for periods greater than twenty days, the long stay was due to a complication 
of the diarrhea. Chart 2 shows the hospital stays in days for the two groups 
in per cent falling into different time periods. 


DISCUSSION 


Most large series of diarrheas reported in recent years have been treated 
by intravenous replacement of water and extracellular electrolytes with solu- 
tions containing the chloride, sodium, and bicarbonate ions plus glucose, with 
intravenous maintenance by these solutions until the diarrhea largely ceased. 
At best the severe and moderate, and sometimes even the mild diarrheal pa- 
tients did poorly on such a regime, showing weakness, sluggishness, and a divers- 
ity of less frequent symptoms even after acidosis and dehydration had been 
corrected. Only until very recently have the causes for this been well under- 
stood. 

Tobler® and Meyer,"® as early as 1910, were cognizant of the fact that in 
diarrheal states potassium was lost from the body in excess of that which could 
be accounted for by cell breakdown. Fenn," in 1940, summarizing the knowl- 
edge on potassium, pointed out that it moved in or out of cells when the usual 
acid-base equilibrium was upset, Darrow,” in 1945, discussed the importance 
of intracellular loss of potassium in various pathologie states, including diarrhea. 
At that time he pointed out that probably most patients tend to recover from 
potassium deficiency when they can eat, since most foods are rich in potassium. 

In 1946, the results obtained by the incorporation of potassium in the repair 
solutions in the treatment of diarrheal states in infancy and childhood were 
published by Darrow.’ Further metabolic data on potassium was presented by 
Darrow and associates’ in 1949. The marked lowering of the mortality which 
had existed previously on the old treatment of extracellular fluid repair with a 
period of starvation until loose stools had largely ceased has already been men- 
tioned. It was possible to replace approximately only one-third of the estimated 
loss of potassium per day due to the danger of producing a high serum po- 
tassium level with resultant heart block. However, the loss of potassium could 
be almost entirely replaced by intravenous means during the three- to four-day 
period of initial starvation. Any further deficiency was corrected by the addi- 
tion of potassium chloride to the submaintenance feeding. 

Recent work by Rapoport and associates’* has shown that there are low 
serum levels of calcium, phosphorus, and phosphatase, as well as potassium, 
during the recovery phase in diarrheal patients treated on the usual regime. 
These low levels in the serum must also represent a lower intracellular level, 
as the level of an ion in thé extracellular compartment rather accurately reflects 
the state of the same intracellular ion at that moment. These authors stress the 
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importance of the use of calcium salts in the management of diarrheal patients 
after initial correction of acidosis. 

An exact analogy cannot be drawn to the acidosis accompanying diabetic 
coma, but the importance of replacement of the phosphate ion in diabetic acido- 
sis has been stressed by Franks, Berris, Kaplan, and Myers,’* and shown to 
produce a rise in the chloride level and carbon-dioxide combining power of 
serum with apparent retention of fluid in the vascular system, a more rapid 
clearance of the mental state, and, finally, a significant decrease in the fatality 
rate. 

Thus it is evident that there are multiple intra- and extracellular deficits in. 
the usual diarrheal states of which we know. In addition, it is possible and 
probable that deficits of the so-called ‘‘trace’’ elements, such as magnesium and 
sulfur, occur, which may have some clinical significance. Although great 
strides have been made toward the goal of complete intravenous alimentation, 
it is still not altogether possible. 

In well-controlled metabolic studies on six diarrheal subjects fed early, 
Chung’*® was able to show that even in the most severe diarrheas there was 
absorption of all foodstuffs which was roughly proportional to the intake. Posi- 
tive absorption of potassium resulted from even the smallest intakes but nega- 
tive balances did remain for sodium and chloride in some of their patients 
while others showed a positive balance. Although approximately 90 per cent 
of calcium taken in was excreted, there was a net calcium gain. The effect of 
early oral feedings versus early oral starvation was studied clinically in 115 
diarrheal patients by Chung and Viscorova,’’ who treated alternate patients 
by therapeutic starvation and full feeding after initial correction of dehydration 
and acid-base balance by the necessary parenteral fluids. In the group of 
patients that was fed they showed a greater number of stools and greater volume 
of stool water but showed a more prompt and consistent weight gain. The 
average duration of the diarrhea in the starved group of patients was 7.8 days, 
while that in the fed group was 6.1 days. Both from the metabolic and clinical 
- studies it was concluded that it was better to feed infants in full amounts early 
than to follow the conventional regime of oral starvation, but that parenteral 
supplements of sodium and chloride should probably be administered, even with 
full feedings. 

Howard and associates,"* using healthy, starved young men, demonstrated 
much the same phenomena concerning the absorption of potassium, sodium, 
and chloride as did Chung. After a period of starvation when feedings were 
started, the absorption of potassium from the ingested foodstuffs was several 
times the absorption rate of sodium and chloride. 

In the 375 patients presented in this paper who survived, feedings of 
skim boiled milk were started in 79 per cent of the cases in the eight to twenty- 
four-hour period following admission. Only one per cent had feedings delayed 
as long as the third day. Feedings were given in full amounts that the patients 
would take, which sometimes for the first thirty-six to seventy-two hours would 
be at a submaintenance caloric level due to the low caloric value of skim milk, 


at 
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but supplying necessary minerals and water. (Table VI.) Multiple intra- 
venous drips had to be given in only seven of the cases reviewed. Small sub- 
cutaneous supplements of water, sodium, lactate, and chloride had to be given 
to a somewhat larger number of eases after the initial intravenous correction 
of acid-base and water balances. The usual course, however, was that after 
initial correction of dehydration and acidosis, the patients could be maintained 
completely by oral feedings with attention being mainly focused on the clinical 
appearance of the patient rather than the stools in determining the progress 
of the ease. 


TABLE VI. COMPOSITION OF SKIM MILK-VALUES PER 100 C.C.19 


Nitrogen 500 

Magnesium 25 mg. 
Potassium 148 mg. 
Caleium 118 mg. 
Phosphorus 90 mg. 
Sodium 50 mg. 
Chloride 108 mg. 


Sulphur 30 mg. 


The survival rate in this series of diarrheas treated with early oral feedings 
compares favorably with any previously reported series of equal severity, 
treated on the more generally accepted regime of early oral starvation, even 
where there is replacement of the lost intracellular potassium by intravenous 
means. 

Even though stress has been placed on the value of early oral feeding the 
use of chemotherapy in treating parenteral or enteral infections, either causing 
or concomitant with the diarrhea and the use of parenteral fluids and blood 
when indicated, is of equal importance in the management of these patients. 

From what has been shown concerning the importance of loss of intracell- 
ular potasium, it would seem advisable in the more severe group of diarrheas 
to use potassium along with the lactate, sodium, and chloride when making 
initial parenteral correction of acid-base balance and dehydration. Although 
the potassium used could not ordinarily make up more than a one-third corree- 
tion during the initial period, the remaining deficit should be met rapidly when 
feeding is started. It is hoped that with the addition of potassium to the 
initial intravenous fluids in the more severe diarrheas after the method of 
Darrow and Govan,” and continuation of early oral feeding, that the survival 
rate at the University of Virginia Hospital may be further reduced by elimina- 
tion of those fatalities occurring during the first twenty-four hours—a total 
of six patients, or approximately 30 per cent of the corrected deaths, in this 
series. 
SUMMARY 


A review of 396 patients admitted to the hospital because of acute diarrheas 
with a classification according to a severity index has been presented. The 
general plan of treatment is outlined. Stress is placed on the value of early 
oral feedings in the treatment of diarrhea of infaney and childhood. 
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TRIDIONE THERAPY IN EPILEPSY 


A Review or Resucts tn 156 Patients Wits Petir Mau 
SpecraL REFERENCE To SIDE REACTIONS 


Harry S. Mustarp, M.D., ANpErson, S. C., AnD Samue. Livineston, M.D., 
Bautrmore, Mp. 


N recent years Tridione (3, 5, 5-trimethyloxazolidine-2, 4-dione) has been used 
rather extensively as an anticonvulsant, almost exclusively for the petit mal 
type of epileptic seizure. Since 1944 various reports on this drug have appeared 
in the medical literature. Some have dealt with the therapeutic values of Tri- 
dione in the treatment of epilepsy’* and others with its toxic effects.“* Our 
results confirm previous reports on the value of Tridione in the control of petit 
mal attacks. However, we have noted certain untoward reactions which, to 
our knowledge, have not previously been reported in American medical litera- 

ture. 

MATERIAL FOR STUDY 


This study comprises a group of 156 patients of the Epilepsy Clinic of the 
Johns Hopkins Hospital who were treated with Tridione and on whom a reliable 
follow-up could be made. Of this group, 122 had received previous treatment 
of some type for epilepsy but with unsatisfactory results. 

One hundred one patients in this series suffered from idiopathic epilepsy 
and fifty-five from organic epilepsy. Sixty-six individuals had pure petit mal 
seizures (simple staring, myoclonic, or akinetic types), and ninety had mixed 
grand mal and petit mal epilepsy prior to beginning treatment. 

Six of the patients were less than 2 years old, ninety-four ranged in age 
from 2 to 14 years, and 56 were over 14 years of age. The distribution of the 
sexes was about equal. 

DURATION OF TREATMENT 


The patients were observed for periods varying from six months to three 
and one-half years following the onset of the Tridione therapy. Each patient 
was given a trial of at least six months with Tridione before the drug was con- 
sidered a therapeutic failure, unless side reactions necessitated discontinuance 
sooner. In thirty-one patients the drug was stopped before six months because 
of side reactions. In twenty-two patients the medication was discontinued after 
six months’ trial, because it proved to be ineffective. The remainder of the pa- 
tients received the drug for periods varying from six months to three and one- 
half years; the average duration of treatment in the entire group was two years. 


DOSAGE OF TRIDIONE 


The dosage of Tridione varied from 0.15 to 1.5 Gm. per day. Generally, 
children under 4 years of age received 0.15 Gm. two or three times daily. 


From the Department of Pediatrics, Johns Hopkins University Medical School, and the 
Epilepsy Clinic of the Johns Hopkins Hospital. 
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Older children and adults were given 0.3 Gm. two or three times daily. Al- 
though, in certain instances, smaller doses than those stated above were given 
with good results, larger amounts usually failed to provide improvement where 
the average dosage had failed to effect some benefit. 

Of the sixty-six patients with pure petit mal epilepsy, thirty-three were 
treated with Tridione alone. The remaining thirty-three individuals (this figure 
happens to be coincidental) who had uncomplicated petit mal epilepsy were 
given additional medication. Of the ninety patients who had both the petit 
mal and the grand mal types of seizures, all received another anticonvulsive 
drug in addition to the Tridione. 


RESULTS 


In evaluating the response to therapy, the following classification was 
followed. 

1. Controlled: no reeurrence of seizures during the entire observation 
period. 

2. Markedly improved: number of seizures reduced to less than one-fourth 
of previous frequency. 

3. Improved: number of seizures reduced to between one-half and one- 
fourth of previous frequency. : 

4. Failure: number of seizures only very slightly reduced, or the statu 
remained the same, or the seizures became more frequent. In this group is also 


ineluded all patients in whom the drug was discontinued because of side re- 
actions, although in many instances the drug did prove to be an effective anti- 
convulsant. 


TABLE I, RESULTS oF TRIDIONE THERAPY WITH RESPECT TO TYPE OF EPILEPSY 


TYPE OF MARKEDLY 

EPILEPSY NO. PATIENTS | CONTROLLED IMPROVED IMPROVED FAILURE 
Idiopathic 101 24 (24%) 20 (20%) 28 (28%) 29 (29%) 
Organic 55 8 (15%) 5 (9%) 19 (34%) 23 (42%) 

Totals 156 32 (21%) 25 (16%) 47 (30%) 52 (338%) 


TaBLE II. RESULTS OF TRIDIONE THERAPY WITH RESPECT TO TYPE OF SEIZURE 


TYPE OF MARKEDLY 
SEIZURE NO. PATIENTS | CONTROLLED IMPROVED IMPROVED FAILURE 
Petit mal 66 17 (26%) 15 (28%) 13 (20%) 21 (31%) 
Mixed 90 15 (16%) 10 (12%) 34 (38%) 31 (34%) 
Totals 156 32 (21%) 25 (16%) 47 (30%). 52 (33%) 


The results of Tridione therapy with respect to type of epilepsy and type 
of seizures are shown in Tables I and II. 

Of the 156 patients treated, thirty-two were controlled; twenty-five were 
markedly improved; forty-seven were improved; and with fifty-two the treat- 
ment was considered a failure. 

In thirty-eight of the fifty-two patients considered a failure the drug was 
discontinued because of side reactions. However, in eleven of these thirty-eight 
patients the Tridione had proved to be an effective anticonvulsant. 
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SIDE REACTIONS 


Untoward reactions were observed in sixty-two of this group of 156 patients. 
In thirty-eight of those manifesting such reactions the disturbances were suf- 
ficiently serious to require withdrawal of the drug. The character and frequency 
of these disturbances and also the number of patients for whom the drug had 
to be discontinued because of side reactions are shown in Table ITI. 


Sipe REACTIONS MANIFESTED BY Sixty-Two* or 156 PATIENTS WHO WERE 
TREATED WITH TRIDIONE 


TABLE III. 


NO. PATIENTS IN WHOM 
DRUG HAD TO BE DIS- 


NO. PATIENTS CONTINUED BECAUSE 
REACTIONS PRESENTING REACTION OF REACTION 
Photophobia 21 0 
First grand mal seizure 14 ll 
Increase in frequency or duration of 9 9 
grand mal attacks 

Leucopenia 5 
Skin rash 4 + 
Nausea 4 t 
Diplopia 3 3 
Vertigo 2 
Increased irritability 2 0 
Hieccoughs 2 0 
Drowsiness 1 0 
Anemia 0 0 

Totals 67 38 


*Five patients showed two dissimilar toxic effects. 


Photophobia was the most frequent reaction observed. In no ease, how- 
ever, was this severe enough to necessitate discontinuing the drug. Next in 
frequency, and possibly the most distressing, was the apparent tendency of 
Tridione to precipitate grand mal convulsions in individuals who had pre- 
viously experienced only petit mal seizures. Fourteen of the sixty-six patients 
with petit mal epilepsy developed grand mal convulsions within two years 
after starting Tridione, as shown in Table IV. 


Tasie LV. THe Perwp or Time ELAPSING BETWEEN THE INITIATION OF TRIDIONE THERAPY 
AND THE First GRAND MAL Seizures IN FourTEEN PATIENTS WITH PETIT MAL 
EPILersy. ADDITIONAL ANTICONVULSIVE MEDICATION IS INCLUDED 


HAD RECEIVED THE SAME 


TIME ELAPSED FROM 


BEGINNING TRIDIONE MEDICATION PRIOR TO 
PATIENT OF FIRST SEIZURE ADDITIONAL THERAPY BEGINNING TRIDIONE 
M. C. Four days None 
M, E. One wee None —_ 
H. H. One week None == 
F, M. Nine days None 
H. H. Two weeks None _- 
J. M. One month Phenobarbital Yes 
Wows One month Dilantin Sodium Yes 
B. W. One month Potassium bromide No 
J. H. One month None _- 
L. H. Two months Phenobarbital No 
J. B. Two months None _ 
Six months None 
Ss. G. Eight months None 
Two years Potassium bromide No 
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Eleven of these patients experienced grand mal attacks within two months 
and three within six months to two years. Since it is generally known that some 
patients with petit mal epilepsy do later develop grand mal spells, it is not un- 
likely that the latter three patients may have developed their first grand mal 
seizure under any circumstances. However, it is difficult to attribute coinci- 
dence. to the oceurrence of first seizures in the former group. 

The administration of Tridione was discontinued in eleven of these fourteen 
patients. This was followed by a cessation or progressive improvement in the 
grand mal seizures. Because it was necessary to institute other therapy for 
both types of seizures in these instances, one cannot state whether the improve- 
ment was due to the withdrawal of Tridione or to the addition of an effective 
anticonvulsant drug. The remaining three patients were advised to continue 
Tridione, because the response to the drug in suppressing the petit mal spells 
had been most gratifying. The administration of supplementary anticonvulsive 
medication, phenobarbital or Dilantin Sodium, apparently was sufficient to pre- 
vent entirely the recurrence of major seizures in two individuals. In the re- 
maining. patient the frequency was reduced to an extent more than to compensate 
for the storm of petit mal seizures which the patient had experienced prior to 
beginning Tridione. 

Thirteen patients who had both grand mal and petit mal epilepsy became 
considerably worse in respect to the frequency or severity of the grand mal 
seizures after beginning Tridione. In nine of these patients there was a re- 
markable improvement following withdrawal of Tridione. The remaining four 
patients failed to improve with the cessation of Tridione therapy. 

In treating ninety patients with mixed type of seizures one may expect, of 
course, a number to have changes for the worse at one time or another during 
a long period of observation. For this reason, it must be recognized that the 
above-mentioned nine patients may have experienced a setback without the ad- 
ministration of Tridione. However, because of the definite improvement which 
followed the withdrawal of Tridione, it would appear that this medication con- 
tributed to the increased severity of the process. 

As indicated in Table VI, five cases of leucopenia were observed in sixty- 
two patients who showed untoward reactions. In all these individuals the white 
blood count was less than 4,000 and there was moderate to severe reduction in 
the proportion of polymorphonuclear neutrophiles. 


TaBLE VI. StupIEs ON FIVE PATIENTS SHOWING A WHITE BLoop Count BELow 4,000 


PRECEDING TIME INTERVAL MONTHS SINCE 
PATIENT WBC BETWEEN COUNTS WBC BEGINNING TRIDIONE 


R. M. 6,850 Three weeks 2,650 Nine months 
4 6,800 Two weeks 2,900 Seven months 
6,200 Six weeks 3,100 Six months 
7,200 Two months 3,750 Twelve months 
6,100 One month 3,650 Twelve months 


In all instanees the withdrawal of Tridione was followed within six weeks 
by a return of the white blood count, both total and differential, to normal 
limits. There were no deaths associated with cases manifesting leucopenia. 
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In addition to these five patients, twenty-three had white counts which at 
one time or another ranged between 4,000 and 5,000. There was no alarming 
reduction of the neutrophiles in these individuals, and Tridione therapy was 
not discontinued. The white count returned to normal in all but one of these 
patients. This patient, a 23-year-old white man, has continued to take Tridione 
for the past eighteen months while maintaining a white blood count of approxi- 
mately 4,500 cells per cubie millimeter. He appears to be in good health and, 
at present, is entirely free of petit mal seizures. 

There were no instances in which there was any appreciable reduction from 
the original hemoglobin level. No eases of nephrosis were observed among those 
treated with Tridione. The remaining toxic effects were infrequent. The ap- 
pearance of skin rash, diplopia, nausea, and vertigo, as indicated in Table III, 
necessitated the withdrawal of Tridione and the substitution of another drug. 


COMMENT 


Tridione is probably the most effective drug in the treatment of petit mal 
seizures. The multiplicity of its toxie effects and the apparent tendency to pre- 
cipitate and also to inerease the frequeney of grand mal seizures are considera- 
tions of which the physician should be aware before prescribing Tridione. 
Causes of untoward reactions should be recognized as such, and a prompt re- 
adjustment of dosage or withdrawal of Tridione should be effected. 

In eases of pure petit mal epilepsy, it is recommended that in addition to 
the Tridione the patient should receive such anticonvulsive therapy as pheno- 
barbital or Dilantin Sodium. These latter drugs or similar medication are, of 
course, a necessity in mixed epilepsy. It should be realized, however, that even 
with apparently adequate supplementary anticonvulsive medication, grand mal 
seizures may appear for the first time or beeome more severe while under Tri- 
dione therapy. 

Careful observation of the patient for toxie effects is necessary, especially 
in regard to the development of leucopenia, which we have observed to occur as 
late as one year after beginning Tridione. The white blood count and hemo- 
globin should be checked every two weeks. An evaluation of the individual’s 
general health and complaints is equally important. 


SUMMARY 


1. One hundred fifty-six patients with petit mal epilepsy were treated with 
Tridione. One hundred four, or 62 per cent showed a definite improvement. 
Fifty-two either failed to respond favorably or manifested serious toxie effects 
requiring withdrawal of the drug. 

2. Sixty-two patients, or 39 per cent, developed undesirable reactions while 
taking Tridione. It was necessary to discontinue the Tridione in thirty-eight 
of these patients. 

3. Eleven of the sixty-six patients with petit mal epilepsy developed their 
first grand mal seizure soon after starting Tridione. 

4. In thirteen of the ninety patients with mixed type of seizures (grand 
mal and petit mal) the grand mal seizures became more frequent and more 
severe soon after starting Tridione. 
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AUREOMYCIN IN THE TREATMENT OF ACUTE BRONCHIOLITIS 
OF INFANTS 


Ben F. Thompson, Jr., M.D.. AND SAMUEL Spector, M.D. 
CLEVELAND, OHIO 


HE new antibiotic, aureomycin, recently introduced by Duggar,' is obtained 

from a strain of Streptomyces aureofaciens and is used as the crystalline 
hydrochloride salt, stable at room temperature in its dry state but deteriorating 
rapidly in solution. It may be taken orally or given intramuscularly. When 
administered by the latter route, it is likely to cause considerable local pain 
and tenderness at the site of injection. Oral toxicity in experimental animals? 
has been found to be quite low; mice have tolerated 1,500 mg. per kilogram 
and rats as much as 3,000 mg. per kilogram. Lethal doses intravenously were 
134 mg. per kilogram in mice and 118 mg. per kilogram for rats. No evidence 
of chronic toxicity has been shown when the drug was administered orally 
over twelve-week periods. 

Aureomycin has bacteriostatic action in vitro against both gram-positive 
and gram-negative organisms but exerts its greatest activity against gram- 
positive spore-bearing organisms. It is reported® to be less effective than peni- 
cillin but more effective than streptomycin in inhibiting coceal organisms and 
equal to streptomycin against most gram-negative bacilli. In contrast to strep- 
tomyecin, however, it does not appear to be effective against Mycobacterium 
tuberculosis. Its chief value appéars to be in its aetion against the rickettsiae 
of Rocky Mountain spotted fever, typhus fever, scrub typhus fever, Q fever, 
and the diseases caused by certain viruses. In this last group, its effect seems 
to be mainly against the larger viruses such as those of the psittacosis-lympho- 
granuloma venereum group. Sensitivity tests performed on 186 strains of 
organisms isolated from patients* showed the strains of Diplococcus pneumoniae, 
Neisseria gonorrheae, Neisseria meningitidis, and Streptococcus pyogenes to 
be inhibited by one microgram or less of aureomycin per milliliter; staphylo- 
cocci and most gram-negative bacilli including Salmonella strains were shown 
to be inhibited by concentrations in the range of 1 to 25 wg. per milliliter. Only 
Proteus vulgaris and Pseudomonas aeruginosa were resistant, requiring 125 to 
250 wg, per milliliter for inhibition, 

There has been no evidence of an aureomycin-inhibiting substance com- 
parable to penicillinase and no tendeney for bacterial strains to become resistant 
to aureomyein. Resistance of an organism against penicillin or streptomycin 
does not affect its sensitivity to the antibacterial action of aureomycin. 

The drug is exereted through the kidney, appearing in the urine within 
four hours after oral or intramuscular administration, and antibiotie ae*ivity 
has been demonstrated in the urine three to four days following the last oral 


dose. 


From the Department of Pediatrics, Western Reserve University School of Medicine, and 
The Babies and Childrens Hospital of Cleveland. 
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When 100 mg. of aureomycin were given intramuscularly to an adult, the 
peak concentration in the blood was reached in about three hours; when 700 
mg. were given orally, the peak concentration was reached around the sixth 
hour. Measurable amounts of aureomycin were consistently present in the blood 
with an oral intake of 5 to 10 mg. per kilogram every six hours. The anti- 
biotie has not been detected in the spinal fluid after parenteral administration.* 

A review of the literature now shows aureomycin to have been tried in 
almost all infectious diseases. Finland et al.* reported the results of its clinical 
use in 100 patients with bacterial infections such as pneumococcie pneumonia, 
meningoeoccemia, typhoid fever, salmonella infections, colon bacillemia, urethri- 
tis, and urinary tract infections. It appeared to have a definite effect against 
the coecal infections. The results in cases of gonorrhea were inferior to those 
obtained with penicillin. The results in infections with typhoid and salmonella 
organisms were equivocal. In urinary tract infections, except where the organ- 
ism was either P. vulgaris or Ps. aeruginosa, aureomycin.proved as good as or 
superior to either streptomycin or the sulfonamide drugs. The only 7 
observed in these patients was an occasional diarrhea. 

Woodward and associates’ reported three patients with tularemia treated 
successfully with aureomycin. These patients received 15.25 Gm. orally and 
800 mg. intramuscularly; 32 Gm. orally; and 22 Gm. orally, respectively. The 
response was comparable to results obtained using streptomycin. The tempera- 
ture reached normal in two to three days and, except for a daily afternoon 
elevation in one case, remained normal. 

Ross et al.* reported the clinical trial of aureomycin in nineteen child pa- 
tients. This group presented cases of Rocky Mountain spotted fever, brucellosis, 
Staph. aureus septicemia, typhoid fever, miliary tuberculosis, and rheumatoid 
arthritis. Results were satisfactory in Rocky Mountain spotted fever and 
brucellosis. In the patient with staphylococcie sepsis, the efficacy of the drug 
was hard to evaluate. There was no change in the patient with miliary tuber- 
eulosis or in the child with rheumatoid arthritis, and there was probably no 
effect in the patients with typhoid fever. 

Knight and associates® demonstrated rapid and complete recovery in eleven 
patients with murine typhus, temperatures dropping to normal on an average 
of 1.7 days after the start of therapy. Five adults with brucellosis made 
equally prompt and complete recoveries. One of these with bacteremia and 
a meningoencephalitis responded within forty-eight hours. The authors felt 
that this rapid recovery would have been unlikely without aureomycin. 

Schoenbach”® also reports the use of the drug orally and intramuscularly 
in a ease of epidemic typhus with symptomatic improvement in twelve hours 
and an equally prompt remission of the fever, and Lennette and associates™ 
show its effectiveness in Q fever. 

Wright™ reported the use of the drug in twenty-five cases of lympho- 
granuloma venereum with improvement in buboes, proctitis, and rectal stric- 
tures. A hypochromic anemia developed in some of the patients while on the 
medication. This was attributed to the diluent used with the aureomycin. 
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Kneeland and associates’ used aureomycin in ten patients with atypical 
‘‘virus’’ pneumonia. Nine of these patients showed clinical improvement and 
normal temperatures within twelve to forty-eight hours. These patients, adults, 
were given 1.5 Gm. as an initial dose and 1 Gm. every six hours thereafter until 
the temperature had been normal for several days. Schoenbach and Bryer“ 
reported thirteen similar cases showing an equally striking clinical response. 
Nine of these had shown no previous apparent response to penicillin or sulfa- 
diazine. 

Finland and associates’’ also reported a good clinical response in twenty 
adults aeutely ill with primary atypical pneumonia. Meiklejohn and Shragg,** 
in a controlled series in adults with this disease, found that aureomycin, in con- 
trast to penicillin, was highly effective. Three of their aureomycin treated 
patients had an apparent clinical relapse which responded to a second course. 

Because previous therapy in acute bronchiolitis or ‘‘viral’’ pneumonitis of 
infants has not been specifically effective, aureomycin was tried in these cases. 
The infection is usually seen in the younger pediatric age group and frequently 
just beyond the neonatal period. The onset is insidious, the child having a 
‘‘runny nose,’ cough, and anorexia for several days before entry. Pre- 
cipitately, however, the child’s respirations become rapid, labored, and grunt- 
ing; the temperature rises, and the child appears acutely ill. On examination, 
the chest is often emphysematous, and in many infants there are wheezing 
respirations indicating some bronchiolar obstruction. There are fine rales or 
coarse ronchi throughout both lungs. The nasopharynx is usually moderately 
injected and filled with mucus. Phe severity of the infection varies particu- 
larly with age, but more strikingly from one season to the next. Fewer cases 
were seen in Cleveland during the winter of 1948-1949 than during the winter 
of 1947-1948, and of these only a few could be compared in severity with those 
of the previous: year. Older infants were usually less severely ill than the 
younger ones. 

The diagnosis of bronchiolitis is a clinieal one. X-ray pictures of the chest 
may show peribronchial or patchy infiltration in the lungs. The more severe 
eases usually show increased radiability of the peripheral lung fields, widening 
of the intercostal spaces, and depression of the diaphragm with patches of 
localized pneumonie infiltration. Laboratory findings are usually within nor- 
mal limits. The white blood count may vary from a leucopenia to a low or 
moderate leucocytosis. Nose and throat cultures show a variety of organisms. 
Whether any of these play a part in the etiology of these infections is not 
-known. The lack of response to penicillin, sulfadiazine, or streptomycin, the 
usual leucopenia, and the occasional rise in cold agglutinin titer favor a non- 
bacterial origin. The cold agglutinin titers possibly indicate that the disease 
may be a primary atypical pneumonia. Curnen”™ states that only 50 per cent 
of the patients with a ‘‘viral’’ pneumonia may be expected to develop this 
serologie property. Hodges,’* in analyzing pneumonic infections in infants and 
children at Babies and Childrens Hospital, found that of those children who 
failed to show response to streptomycin, penicillin, and sulfadiazine, only 30 per 
cent showed a significant rise in cold agglutinin titer. The difference in the 
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symptoms of adults in whom this diagnosis was made and these patients could 
be related to the size of the bronchioles. In infants, with the development of 
interstitial infiltration and edema, there develops obstruction. 

The course of these patients varies with the severity of the illness, but re- 
covery in most requires from one to three weeks. Even after the x-ray changes 
have cleared and clinical evidence of the infection has subsided, a hacking 
cough may persist. 

The pathology is usually that of an interstitial pneumonia with some ateleec- 
tasis and emphysema. The lumen of the bronchioles is filled with a thick exudate 
which as Adams and associates’ stated, may be composed of sloughs from the 
epithelial lining of the bronchi following some degree of necrosis. 

The aureomycin used in this study was supplied by Lederle Laboratories 
as the hydrochloride sali in 250 mg. ampules and later as chocolate flavored 
powder with 50 mg. to a teaspoonful. Since there is no established optimal 
dosage, all earlier patients in the series were given 50 mg. per kilogram per 
day in divided doses at four-hour intervals for the first twenty-four hours and 
at six-hour intervals thereafter. Because the blood levels were not uniformly 
high, the dosage was increased to 100 mg. per kilogram per day. The drug was 
given orally except to one child who received the drug rectally because of ante- 
cedent nausea and vomiting. The patients receiving aureomycin were given no 
other antibiotic or chemotherapy, but were placed in an atmosphere of increased 
humidity. Blood cultures, nose and throat cultures, complete blood counts, cold 
agglutinin titers, and chest x-rays were done upon entry; and nose and throat 
cultures and white blood counts were done each day while on therapy. Cold 
agglutinin titers were also obtained two and four weeks after onset of the illness. 
Blood and urine aureomycin levels were done on sixteen of the earlier patients. 

As in other reports, there were no serious toxic manifestations from the 
use of the drug. Occasionally it produced vomiting. 

Patients upon admission were alternately placed on aureomyecin or control 
therapy consisting of penicillin, streptomycin, sulfadiazine, or combinations of 
these drugs. The series included thirty-two patients in each group. The sever- 
ity of infection, age range of the patients, nose and throat cultures on admission, 
and cold agglutinin titer rise were nearly the same in both groups, as seen in 
Tables I and II. 

As shown in Table III, 59.3 per cent of the patients given aureomycin 
were afebrile in twenty-four hours, compared to 43.7 per cent of the group on 
control therapy. In forty-eight hours, 81.2 per cent of the aureomycin-treated 
group were afebrile, as compared to 78.1 per cent of the control group. On an 
average, the patients treated with aureomycin developed negative nose and 
throat cultures between the second and third day, or about one day sooner than 
did those on control therapy. The patients in the group on aurgomycin were 
hospitalized, on an average, a little over five days per patient, compared with 
an eight-day average per patient in the control series. 

Two of the patients had a second pneumonic infection severe enough to re- 
quire hospitalization. One of these had been hospitalized for eleven days and 
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TABLE III. RESVONSE or FEVER TO AUREOMYCIN AND CONTROL THERAPY 


| AFEBRILE 
24 HOURS | 48 HOUKS 
THERAPY TOTAL CASES | NO. % | NO. | % 
Control series 32 14 45.4 25 78.1 
Aureomycin 32 19 59.3 26 81.2 


was on aureomycin for seven of those days during the first admission. His 
second admission was less than one month later; this time he required twenty- 
seven days’ hospitalization but only five days of therapy with penicillin and 
streptomycin as a control patient. 

The second patient was admitted early and late in the season, each time 
as a control, requiring three and six days’ hospitalization, respectively. 

The only death in the series occurred in a child placed on aureomycin 
therapy on entry. She was a 5-month-old white female infant who showed on 
admission D. pneumoniae, Hemophilus influenzae, and Staphylococcus albus on 
throat culture, a white blood count of 16,500, of which 46 per cent were polymor- 
phonuelear leucocytes and 54 per cent were lymphocytes, and a cold agglutinin 
titer of 1:64. Her course was progressively more grave, and on her third hos- 
pital day, the day of death, she was given penicillin, streptomycin, and sulfa- 
diazine, but failed to respond. An autopsy was not permitted. 

Two patients were started on aureomycin upon admission, but when their 
temperatures did not respond and the clinical picture remained essentially un- 
changed, they were started on penicillin and streptomycin. The first was a 
2-month-old white male infant whe had a white blood count of 17,250, a nega- 
tive cold agglutinin titer, and D. pneumoniae and Staph. aureus hemolyticus 
in the throat. The second patient was a 1-month-old white male infant whose 
white blood count was 6,100; there was no rise in cold agglutinin titer, and 
Str. hemolyticus and D. pneumoniae were cultured from his throat. Their elin- 
ical course was not altered by the addition of penicillin and streptomycin; their 
infection gradually subsided in eight and ten days, respectively. A third pa- 
tient, after showing no improvement on penicillin and streptomycin, was started 
on aureomycin. She was a 4-year-old white girl who upon entry had a white 
blood count of 8,800, a negative cold agglutinin titer, and H. influenzae was 
eultured from her throat. The cold agglutinin titer rose to 1:64 and her white 
count went to 19,800. She was placed on aureomyein. Nose and throat cul- 
tures became negative by the third day on aureomycin, but her clinical picture 
was not dramatically changed with the addition of aureomycin. 

Blood levels taken at twelve, twenty-four, forty-eight, and, in some in- 
stanees, seventy-two hours after starting therapy showed levels ranging from 
0.03 pg. per milliliter to 2.0 sg. per milliliter. The highest level was ob- 
tained in a patient forty-eight hours after the initial dose of aureomycin on 
a dosage of 50 mg. every six hours. Urine levels, as have been shown in other 
clinies, were elevated and prolonged. Eighty micrograms per milliliter were 
obtained as early as twelve hours in several of the patients. Serial dilutions of 
the blood and urine in 0.5 e.c. amounts were mixed with 0.5 ¢.ec. of a 1/100 
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dilution of an eighteen-hour broth culture of Bacillus subtilis and ineubated 
at room temperature overnight, read at twelve hours, and reincubated for two 
hours and read again. Control tests were made with streptomycin. 

Tables I and II are summaries of the hospital stay, the laboratory data, and 
the therapy of the cases both on aureomycin and the control series. In Table 
III the temperature response in both groups is recorded. In Table IV the cases 
with white blood counts on entry of less than 10,000 are compared. Those on 
control therapy are analyzed individually and together, and the temperature 
response in twenty-four hours is compared with those treated with aureomycin. 
Forty-five per cent of the patients receiving penicillin alone or in conjunction 
with streptomycin were afebrile within twenty-four hours, compared to 61.5 
per cent who received aureomycin. 


TABLE IV. PaTIENTts Witn Wuirk BLoop Counts BELOW 10,000 


AFEBRILE IN 24 HOURS 
| % 


THERAPY NO. CASES 
Penicillin 4 
Penicillin and streptomycin 6 
Penicillin and sulfadiazine 0 
Penicillin, sulfadiazine, and streptomycin 1 
Total, control therapy 1! 
Aureomyein 


Zz 
= 


Sisto 


45.4 
61.5 


TABLE V. PATIENTS BLOop CouNTS BETWFEN 10,000 anp 15,000 


AFEBRILE IN 24 HOURS 
THERAPY NO. CASES NO. | % 


Penicillin 

Penicillin and streptomycin 

Penicillin and sulfadiazine 

Penicillin, sulfadiazine, and streptomycin 

Total, control therapy : 5 38.4 
Aureomyecin i 66.6 


Table V compares the patients in the two series whose initial white blood 
counts were between 10,000 and 15,000. In this group the results were a little 
more striking. Sixty-six per cent of those on aureomycin were afebrile in 
twenty-four hours compared with only 38 per cent of the patients in the control 
series. The control series is again analyzed individually and as a control group. 

Arbitrarily considering white blood counts of less than 15,000 as a failure 
to show leucocytosis, a comparison of the two groups of patients with white 
blood counts of 15,000 or less is presented in Table VI. In this group, 63 per 
cent of the patients on aureomycin had a temperature response in twenty-four 
hours compared to only 41.6 per cent of those on control therapies. 


TaBLeE VI. PATIENTS With BLoop Counts BELow 15,000 


| AFEBRILE IN 24 HOURS 
THERAPY NO.CASES | NO. | % 

Control therapy 24 10 41.6 

Aureomyein 19 12 63.2 


THE JOURNAL OF PEDIATRICS 


TaBLe VII. PATIENTS WITH WHITE BLOOp CouNTS GREATER THAN 15,000 


AFEBRILE IN 24 HOURS 
THERAPY NO. | Fo 

Penicillin 2 

Penicillin and streptomycin 

Penicillin and sulfadiazine 


1 
1 
Total, control therapy + 
Aureomycin 7 


In Table VII the group with white blood counts on entry greater than 
15,000 or with a definite leucocytosis are compared. The difference in the time 
of temperature response.in the two groups in this series is certainly net as 
striking as the previous group with a relative leucopenia. Here 53.8 per cent 
of those on aureomycin compared to 50 per cent in the control group were 
afebrile in twenty-four hours. 


10-15,000| 


7000] 


z 
> 
° 
a 
w 
=x 
= 


1/8 1/16 1/32 1/64 1/128 
COLD AGGLUTININ TITER 


O=NORMAL TEMPERATURE WITHIN 24 HOURS 


CI=INSERTED NUMBER INDICATES DAYS OF TEMPER- 
ATURE ELEVATION 


Fig. 1.—Patients on control therapy 


In Table VIII, contrast of the temperature response in the patients who 
had a rise in cold agglutinin titer above 1:8 during the course of their illness 
is presented. Of those treated with aureomycin, 54.5 per cent were afebrile in 


TABLE VIII. Patvienrs WitH Rise IN CoLp AGGLUIININ TITER 


AFEBRILE IN 24 HOURS 
THERAPY NO. | % 


Penicillin 
Penicillin and streptomycin 
Penicillin and sulfadiazine 


Total, control therapy 
Aureomycin 


504 
53.8 
— 
0 0 
6 545 


THOMPSON AND SPECTOR: AUREOMYCIN AND ACUTE BRONCHIOLITIS 555 


twenty-four hours, compared with 33.3 per cent of those who were treated in 
the control series. This difference is not too striking when Figs. 1 and 2 are 
observed. These two tables show the temperature response of both the centrel 
and the aureomycin series, in relation to both the cold agglutinin titer and the 
initial white blood count. A comparison cannot be made from these tables, 
but it is interesting to observe the lack of pattern in the two. 

In both the control and the aureomycin treated groups, the child’s respira- 
tions usually remained rapid and labored for several days after the temperature 
beeame normal. 


15,000; 0 0 @ 


lo-15,000] 


7-10,000 


< 7,000 0 O 


1/16 1/32 1/64 17128 
COLD AGGLUTININ TITER 


O= NORMAL TEMPERATURE WITHIN 24 HOURS 


(CJ=INSERTED NUMBER INDICATES DAYS OF TEMPER- 
ATURE ELEVATION 


ZZ=DIED ON THIRD HOSPITAL DAY 


Fig. 2.—Patients on aureomycin. 


SUMMARY 


A series of sixty-four eases of acute bronchiolitis are presented, with thirty- 
two patients receiving aureomycin as the only antibiotic or chemotherapy, and 
the other thirty-two receiving penicillin, sulfadiazine, streptomycin, or combina- 
tions of them. Patients were admitted to the two groups alternately and have 
comparable age ranges, nose and throat cultures on admission, and cold agglu- 
tinin titer rises. 

The patients who received aureomycin were hospitalized on an average of 
three days less than those in the control group. Their nose and throat cultures 
became negative for pathogens one day sooner. 

Of the group on aureomycin, 49 per cent were afebrile in twenty-four hours 
compared to 43.7 per cent of the control group. Of the patients who had a 
relative leucopenia upon admission or a white blood count below 15,000, 63.2 
per cent of the aureomycin treated group were afebrile in twenty-four hours, 
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compared to 41.6 per cent of the control group. In the group with definite 
leucocytosis, 53.8 per cent of the aureomycin treated group, compared with 50 
per cent of the control group, were afebrile in twenty-four hours. Of those 
treated with aureomycin who had a cold agglutinin titer rise, 54.5 per cent were 
afebrile in twenty-four hours, compared with 33.3 per cent of the control group. 

In both groups there was usually a lag of several days between the disap- 
pearance of fever and the return of respirations to normal. 
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A SYNDROME OF CEREBRAL CONCUSSION IN CHILDREN 


Max T. Scunirxer, M.D., F.A.C.S. 
ToLepo, OHIO 


— head injuries are of common occurrence in children during active 
play in which the child falls to the ground or against some common object. 
Ordinarily most of these injuries are considered to be of little significance since 
the child makes a rapid recovery and the incident is then quickly forgotten. 
Occasionally such a minor injury is followed by a delayed period of unconscious- 
ness so as to cause anxiety that actual intracranial damage may be present. 
During the vear 1948 eleven such cases have come to my attention in which the 
clinieal picture was so constant as to constitute a definite syndrome. Since the 
syndrome apparently is not well known by the general practitioner, who is 
called most frequently, a short description of the clinical picture seems indi- 
cated. All the injuries were sustained in the vicinity of the home or the school 
playground. The group does not include any automobile accidents, which are 
usually of a more serious nature. 


THE SYNDROME 


The syndrome is as follows: A child at play falls to the ground or against 


an object and bumps his forehead region. This is followed by a momentary 
dazed state and usually erying as a natural reaction. Then follows a lucid 
interval, lasting up to two hours, during which the child shows mild shock with 
pallor, slight slowing of pulse, irritability, and vomiting. The child is made to 
lie down and then becomes increasingly drowsy and falls asleep. During this 
period the child is more difficult to arouse and so the parents become alarmed 
and seek medical attention. When seen by a physician, the sequents of events— 
head injury, lucid interval, stupor, readily suggests the possibility of an extra- 
dural hematoma, but the neurological examination is otherwise normal (actual 
extradural hematoma formation in children is usually accompanied by severe 
shock and anemia as described by Campbell'). The delayed stupor or semicoma 
in concussion continues from three to six hours and usually carries the child into 
and through the night. He arises the next morning fully recovered. There 
are no sequelae. 

A typical example of the syndrome under discussion is the case of J. C., a 
boy aged 9 years, who was struck in the forehead region by a chain on a Maypole 
at school. He complained of nausea and vomiting and slight headache and went 
home. On reaching home he insisted on lying down and then became increas- 
ingly drowsy with intermittent spells of screaming. He was brough! into the 
hospital six hours after the injury in a stuporous state. Complete neurologic 
examination was entirely normal. Blood pressure was 100/60; pulse, 76; 
respirations, 20; temperature, 100° F. (rectal) ; white blood cells 12,800. X-rays 
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of the skull were negative for fracture. Lumbar puncture produced clear spinal 
fluid that was entirely normal. By the following morning he had made a com- 
plete recovery and was discharged home. 


CASE ANALYSIS 


The group under analysis comprises eleven children ranging in ages from 
21 months to 11 years. There were five girls and six boys. Of great interest 
was the fact that six of the children were those of physicians who became unduly 
alarmed, realizing the possible complications of a head injury. The six children 
of the physicians were not hospitalized, but the remaining five were. The 
mechanism of the injury was produced by a fall off a tricycle in three cases, 
injury by a swing in three cases, falling downstairs in two eases, striking head 
against a tree, a table, or a basket in three cases. It is important to note that 
the main area of injury, as judged by the child’s story and area of contusions, 
was in the forehead or temporal region in all of the eases. There were no evident 
parieto-occipital injuries. The area of injury showed a small abrasion or con- 
tusion but no open lacerations. All the children cried, were nauseated, and 
vomited except the two oldest, who complained of mild headache and nausea. 
The youngest child (21 months of age) had a temporary visual agnosia for ob- 
jects that lasted about two hours prior to her somnolent state. She had fallen 
down a flight of stairs, probably receiving multiple repeated head injuries, but 
the most evident contusion was in the left supraorbital region. She recovered 
fully by the next day. Another child, aged 7 years, was struck in the right 
postfrontal region by a swing and, after a lucid interval of about thirty minutes, 
became very drowsy with tetanic spasms and dilated pupils that returned to 
normal by the time he reached the hospital in the next one-half hour. One other 
child, aged 6 years, son of a physician, fell down a flight of stairs and remained 
drowsy until the following day, when he was found to have full-blown chicken 
pox. His persisting drowsiness was considered consistent with the prodrome 
of the exanthem. Except for the variants described in the above three cases, 
the remaining eight patients presented the consistent syndrome. They all made 
complete recoveries. 

Only the five children who were hospitalized had full laboratory studies 
carried out. Six of the eleven children had skull x-rays made and they were re- 
ported as showing no evidence of fracture in any case. Lumbar puncture was 
performed in three eases during the drowsy state. The fluid was clear with no’ 
inerease in cells and the pressures were normal in all (60, 100, 120 mm. water). 
Blood pressure, pulse and respiration rates were normal during their hospital 
' stay (twenty-four to forty-eight hours). Only one case showed a temperature 
elevation to 100.6° F. (rectal) three hours after admission with rapid decline 
to normal. The white blood counts were in normal range in all but one patient, 
who showed an elevation to 16,600 with a normal differential count on the day 
of admission and a return to normal on the next day. 

Facilities were not available sufficiently early during the illness to have 
electroencephalograms made on any of the cases. 
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DISCUSSION 


In using the term ‘‘coneussion’’ we mean ‘‘an immediate traumatic paraly- 
sis of reflex function of the brain, which occurs in the absence of any visible 
lesions of the nervous system and from which a complete recovery follows’’ as 
defined by Denny-Brown and Russell.? No distinction is made between ‘‘com- 
pression concussion’’ (head stationary) or ‘‘acceleration concussion’’ (head in 
motion), although the latter was the supposed mechanism in most of these cases. 
When seen in the adult, concussion usually manifests itself by a momentary 
dazed state followed by headache but with a better retained state of conscious- 
ness which Jefferson‘ defines as a ‘‘state in which man responds to his environ- 
ment in a manner that shows insight.’’ In this syndrome these children all 
showed a delayed reaction progressing into a state of ‘‘traumatie stupor.’”* 
The lucid interval occurring between the injury and the stuporous state suggests 
the syndrome of the middle meningeal vessel rupture with extradural hematoma 
formation. However, the possibility of an extradural hematoma occurring in 
children is quite remote, as pointed out by Beekman,’ who found not a single 
instance in his study of 331 head injuries in children. The reason for this is 
given by Vance® as due to the shallowness of the bony grooves for the meningeal 
vessels and the slight attachment of the dura to the bones of the vault in chil- 
dren. 

The mechanism of the delayed stupor state is probably on a vascular basis 
with mild brain edema rather than any neuronal damage. It implies involve- 
ment of a ‘‘seat of consciousness’’ by edema only, since the traumatic stupor is 
of relatively short duration. Dandy’ has promoted the concept that a ‘‘seat of 
consciousness’’ exists in the left cerebral hemisphere, along its mesial aspect 
and near the corpus striatum, the area of the vascular supply of the left anterior 
cerebral artery. This seems an unlikely area of local involvement by edema, 
since in six of our cases the area of injury was definitely right frontal or 
temporal, although a contra-coup or injury from the falx may be possible 
theoretically. A more acceptable explanation of the traumatic stupor is the 
extension of a mild edema to involve the region of the hypothalamus and neigh- 
borhood, possibly by way of the inferior thalamic peduncle from the frontal 
lobe cortex. This would readily explain both the altered autonomic (mild 
shock, pallor, vomiting, ete.) and the somnolent states. Penfield® states, ‘‘One 
might suggest that consciousness finds its topographic localization near the 
representation of autonomic function in the hypothalamus, close to the third 
ventricle, in the region in which blanching of the face may be produced and 
visceral sense may be represented, and adjacent to the upper end of the nerve 
cireuits in the midbrain which maintains standing.’’ This tenet has been elabo- 
rated upon more recently and confirmed by Jefferson.‘ If such transient edema 
is accepted as the likely mechanism, one must assume that it is transmitted and 
localized to the midbrain centers, since there is no clinical evidence of generalized 
increased intracranial pressure as measured by lumbar puncture. Neither did 
the removal of a small amount of fluid (5 ¢.c.) alter the stuporous state in the 
three children in whom it was carried out, compared to the eight remaining in 
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which it was not done.* Kahn" feels that the lesion is a frontal subdural hy- 
droma which resolves spontaneously, but we do not think this likely since re- 
covery is so rapid and complete in these cases. 

No special measures of therapy are necessary in the treatment of this syn- 
drome. The syndrome is so mild and of such short duration that fluid balance is 
readily established. Should the nature of the injury be more severe with pro- 
longed unconsciousness, then the clinical picture is most likely that of cerebral 
contusion and not the syndrome of coneussion as described. 


SUMMARY 


1. A syndrome of concussion in children following a minor injury to the 
head is described as it oceurred in eleven cases. 

2. The clinical picture is that of a blow to the frontal or temporal skull, 
followed by a lucid interval with erving, vomiting, and mild shock, followed by 
a period of traumatic stupor that closely simulates the classic syndrome of 
extradural hematoma in the adult. 

3. The mechanism is thought to be a mild, localized, cerebral edema ex- 
tending to the region of the diencephalon, giving rise to the autonomic symptoms 


and stupor. 
4. The syndrome is of short duration; recovery is complete in twenty-four 


hours and requires no special treatment. 
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CENTRAL NERVOUS SYSTEM INVOLVEMENT IN PAROTITIS 


Max J. Fox, M.D., anp Bruce F. Grorts, M.D. 
MILWAUKEE, WIs. 


HILE encephalomeningitis is not an unusual complication of mumps, the 

variation and incidence of central nervous system manifestations in 
different epidemics make it of interest.'* Wesselhoeft® found that the per- 
centage of central nervous system involvement varied in different epidemics 
from 0 to 11 per cent. Radin® reported 5,756 cases of mumps in which there 
were no cases of ‘‘encephalitis,’’ while Haden’ found nine cases with cerebral 
complications in a series of 476. Birnberg' reported twenty-nine cases of 
mumps, observing that meningeal symptoms appear relatively often and are 
the most frequent complication occurring in the preadolescent group. 

From 1940 through February, 1949, there have been 35,322 cases of mumps 
reported to the Health Department of the City of Milwaukee. In this series, 
twenty-three patients with mumps encephalomeningitis were interned at 
South View Isolation Hospital. In 1940, 5,140 cases of mumps occurred, among 
which there were four cases of encephalomeningitis. From 1941 through 1946, 
inclusive, there were 21,642 cases of mumps, and only one case of encephalo- 
meningitis was observed. In 1948, 5,731 cases of mumps were reported, twelve 
of which had cerebral complications. It is probable that the conditions of 
many patients with less severe central nervous system manifestations were not 
diagnosed, or, having been diagnosed, the patients were treated at home. 

It is the purpose of this paper to present these twenty-three cases of 
mumps encephalomeningitis and to point out the lack of correlation between 
cerebrospinal fluid abnormalities and clinical findings. 


STATISTICS 


Twenty-two cases of mumps encephalomeningitis were observed at South 
View Isolation Hospital between January, 1940, and February, 1949. (One 
case is omitted because of incomplete data.) Four cases which were reported 
by Fox® in 1941 are ineluded. Seventy-seven per cent of the cases were in 


TABLE I 


CASES OF MUMPS CASES OF MUMPS CASES OF 
YEAR IN MILWAUKEE HOSPITALIZED ENCEPHALOMENINGITIS 


1940 5,140 
1941 1,104 
1942 5,362 
1943 4,581 
1944 2,943 
1945 2,026 
1946 5,626 
1947 2,370 
1948 5,731 
Jan.-Feb. 
1949 439 
Total 35,322 262 


m the Department of Internal Medicine, Marquette University School of Medicine an¢ 
the south View Isolation Hospital, Milwaukee. 
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males; the age incidence was between 10 months and 27 years, the average being 
8.1 years. These statistics are similar to those of Birnberg,’ who reported that 
78 per cent of the cases occurred in males with an average age of 8 years. 

The symptoms of encephalomeningitis usually appeared between the first 
and tenth day after the onset of glandular swelling, the average being 4.8 
days. (Table II.) Four patients had symptoms coinciding with the onset of 
the swelling; two had symptoms prior to glandular involvement. Two patients 
presented symptoms and spinal fluid changes two weeks after close contact with 
mumps without developing apparent glandular involvement. Stokes® noted a 
similar occurrence. The temperature on admission ranged from 99.8 to 105° 
F.; two of the highest fevers occurred in cases in which orchitis was also present. 
The fever was usually of about two days’ duration. The most consistent symp- 
toms were: fever, 100 per cent; headache, 73 per cent; vomiting 73 per cent; 
lethargy and coma, 22 per cent. Nuchal rigidity, 86 per cent; swollen salivary 
glands, 86 per cent, and a positive Kernig test, 32 per cent, were the most im- 
portant signs. Montgomery’? and Haden’ also found these to be the most con- 
sistent signs and symptoms. : 

TABLE III 


BLOOD CEREBROSPINAL FLUID 
W.B.C. % 
PER LYMPHO- CHLO- 
CASE cU.MM.| CYTES PRESSURE | CELLS SUGAR | RIDES 
10,250 70 
8,800 65 


1 
2 
3 - 
4 - 
5 10 
6 
7 
8 
9 


Bit 


nw 


8,100 33 Normal 1,470 
*Fox, M.. J., Wisconsin M. J. 40: 113, 1941. 
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The total white blood count and differential were variable. (Table III.) 
The average was approximately the same as Kane and Enders" reported (10,460 
white blood cells per cubic millimeter with 44 lymphocytes). Candel’s group’? 
found that the sedimentation rate was usually normal. In our series, the rate 
was normal in two eases, slightly elevated in two cases, and rapid in one. The 
fastest rate was found in a ease associated with orchitis. (This case is not in- 
cluded in this series.) The occurrence of a rapid sedimentation rate with 
mumps orchitis has been previously reported by Fox’ in a series of cases of 
mumps epididymo-orchitis. 


Increase 87 100 25 66 ~ : 

Normal 125 100 

Normal 175 91 25 98 578 : 
Increased 240 100 30 75 745 
Normal 251 Predominate - - - 

Increased 282 92 ~ - - ; 
Increased 330 100 = 
10 10,800 75 Normal 470 72 - 56 7 
11 6,600 32 Increased 485 85 28 52 700 

12 13,150 _ Normal 490 84 25 70 697 : 
13 24,200 66 Normal 530 Predominate - 56 650 
14 6,150 59 Increased 538 99 10 “ 693 
15 - - Increased 612 92 20 60 693 
16* 9,850 Increased 775 100 
17 13,750 55 Normal 778 96 47 59 697 
18 - Normal 868 94 
19* 9,300 - Increased 990 100 106 13 683 
20* 12,350 ans Increased 1,105 100 35 33 601 

21* 15,550 a Inereased 1,440 100 28 30 700 7 
22 90 12 50 660 


564 THE JOURNAL OF PEDIATRICS 
According to Rivers,'* the cerebrospinal fluid cell count may range from 8 
to 2,000 white blood cells per cubic millimeter; however, it is usually over 100. 
Haden’ observed that the cell count ranged from 3 to 780 white blood cells per 
eubie millimeter; Kane'' reported an average of 434.5 white blood cells per 
eubie millimeter. In our series, the average cerebrospinal fluid cell count was 
548 per eubie millimeter, 93 per cent of which were lymphocytes. While in 
Table III cases are arranged in respect to ascending cell counts in cerebrospinal 
fluid, it will be noted that there is no parallel increase in signs and symptoms 
of the corresponding cases in Table IT. 

The cerebrospinal fluid pressure was increased in eleven cases and normal in 
eleven. The spinal fluid protein was increased in only three cases. Stokes’ 
states that the protein is occasionally elevated; Holden and Eagles* observed 
an inerease in only eight among twenty-eight cases. According to Haden,’ 
the globulin test is usually negative. 

The spinal fluid sugar in our series was below normal in three cases, low 
normal in five, normal in six, and inereased in one. Stokes® reported that it is 
usually normal, as are the chlorides. The spinal fluid chloride levels, as recorded 
in Table III, tended to be below normal or low normal in twelve of the thirteen 
patients tested. 


DISCUSSION 


In many cases of mumps presenting no neurological signs, a mild to marked 
cerebrospinal fluid lymphocytosis may oeeur.'"* The frequency of such a 
spinal fluid pleocytosis without clinical symptoms is unknown, but van Rooyen 
and Rhodes" believe it to be present in most cases of mumps. If this is true, it 
might give weight to the theory of Philibert,'’® who suggested a primary viral 
invasion of the central nervous system with secondary spread to the salivary 
glands. Wesselhoeft,’ however, was of the opinion that such a primary involve- 
ment of the meninges and choroid plexus was not substantiated by scant 
pathologie reports. He believed this asymptomatic pleoeytosis to be a ‘‘latent 
encephalitis. ”’ 

It may be then, that encephalomeningitis is not a complication of mumps, 
but merely another result of the mumps viremia. As Wesselhoeft points out, 
mumps is a generalized infection in which the virus has a strong cytotropie 
predilection for the salivary glands and a less pronounced neurotropic action 
on the meninges or encephalon.* 

In our series, signs and symptoms of meningeal involvement were far 
more common than were manifestations of encephalitis. Headache, backache, 
and vomiting were the most frequent symptoms; these were associated with 
definite nuchal rigidity in nineteen cases and altered reflexes in twelve. In these 
eases the cerebrospinal fluid cell count ranged from 5 to 1,471 white blood cells 
per cubic millimeter. There was no parallelism between the meningitis and 
the degree of pleocytosis. Several of the patients who were most seriously ill 
had far fewer cells than those in a less acute condition. This finding agreed 
with Eley’s? statement that neither the severity of onset nor the cerebrospinal 
fluid changes (cytologic or chemical) can be considered of prognostic value. 
Wesselhoeft® states that the number of cells found on spinal tap depends on the 
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time of the tap; the earlier the symptoms of central nervous system involve- 
ment appear during the course of mumps, the fewer cells on the initial pune- 
ture. 

Encephalitis symptoms of convulsions, delirium, drowsiness, or coma 
were noted in nine of our cases, and in only two of these were the symptoms 
found without the presence of signs of meningeal irritation. Of these nine 
cases, the pressure was increased in six. The cell count was not consistently 
high. It seems, therefore, that these ‘‘encephalitic’’ cases differ from those 
in which signs of meningeal involvement predominate only in that they have 
a more severe symptom complex and thereby simulate a choriomeningitis. 

Fatalities and residuals of mumps encephalomeningitis are unusual. 
Stokes® states that if death does not oceur early, recovery is usually rapid 
and uneventful. Maximovitech™ was one of the first authors to report the 
pathologie findings of edema of the brain with exudation into the sulei ae- 
companied by hyperemia of the pons and spinal cord in a mumps patient who 
died during a convulsion. Since the original early reports only a few fatal 
cases have been noted, and as far as we were able to ascertain, no deaths have 
occurred during recent years in verified cases without further complications. 
However, neuritis of the facial, trigeminal, optic, and auditory nerves is not 
uneommon. One of our patients developed a large fixed pupil during the 
active phase of the disease, but with recovery this disappeared. Courand and 
Petgis'** reported seven cases of facial palsy in a series of sixty cases of 
mumps; in all patients the palsy was unilateral, appeared three to nine days 
after onset, lasted six to ten days, and then cleared entirely. Various au- 
thors have noted loss of taste and unilateral deafness. It is not known whether 
these palsies are due to direct nerve injury by compression, or whether they 
are due to a meningoradiculitis. 

Hemiplegia, transverse myelitis, aphasia, choreiform movements, un- 
steadiness, and subarachnoid hemorrhage with grossly bloody spinal fluid 
have also been reported. Whether these rare complications are due to the 
mumps virus alone or in combination with other viruses is not known. 

In the patients whom we observed, recovery was rapid and complete. 
The average hospitalization was seven days, the usual range being from two 
to ten days. There were no deaths, and to date we are not aware of any 
residuals. These results, in addition to the symptoms, signs, and spinal fluid 
changes, are characteristic of an inflammatory meningeal reaction, an en- 
cephalomeningitis, rather than the often described meningoencephalitis. 


SUMMARY AND CONCLUSIONS 


1. Mumps encephalomeningitis is not an unusual complication of mumps. 
Different epidemics of mumps show variations in the appearance of central 


nervous system manifestations. 
2. Among 35,322 eases of mumps in Milwaukee from January, 1940, 


through February, 1949, there have been twenty-three cases of mumps en- 
cephalomeningitis (one not reported). Over one-half of these oceurred in 


1948, during an epidemic of 5,731 eases. 
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3. The average age of the patients was 8.1 years and 77 per cent of the 
eases occurred in males. 

4. Symptoms appeared on an average of 4.8 days after the onset of glandu- 
lar swelling. 

5. Fever, headache, vomiting, and lethargy or coma are the most common 
symptoms, while nuchal rigidity, swollen salivary glands, and a positive 
Kernig test are the most important signs. 

6. Mumps is a disease characterized by a generalized viremia, in which 
the virus has a predilection for the salivary glands and meninges. 

7. The blood count and sedimentation rate did not appear to be signi- 
ficantly altered. 

8. The cerebrospinal fluid cell count averaged 548 cells, 93 per cent of 
which were lymphocytes. The spinal fluid sugar and protein were normal in 
most eases while chlorides tended to be reduced or low normal. 

9. Recovery was rapid and complete without any residuals or deaths. The 
average hospitalization was approximately seven days. 

10. All gradations of meningeal involvement may occur. These inelude: 
(a) asymptomatic spinal fluid pleocytosis; (b) cases in which there are symp- 
toms and signs of a typical meningitis; and (¢) cases which exhibit the more 
unusual and severe ‘‘encephalitis’’ form which resembles choriomeningitis. 
There appeared to be no correlation between the severity of the signs and 
symptoms and the cerebrospinal fluid cell count, pressure, or chemistry. 
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THE PROGNOSIS OF FACIAL NERVE PARALYSIS IN 
POLIOMYELITIS 


Henry Rascorr, M.D., F.A.C.P. 
Brook yn, N. Y. 


HERE is very little material available on the prognosis of facial nerve 
paralysis in poliomyelitis. A careful search of the literature reveals but two 
references on this subject.’ ? 

This report represents an eighteen- to twenty-four-month follow-up study 
of twenty-three cases of facial nerve involvement which appeared in 186 cases 
of infantile paralysis admitted in 1946 to the Kingston Avenue Hospital for 
Contagious Diseases. 

The Kingston Avenue Hospital treats poliomyelitis only during the acute 
phase. The patients are kept in the hospital until there are no longer active 
manifestations of the disease process. If complete recovery is apparent, the 
patient is discharged to the care of the family physician or referred to a 
clinic. Should paralysis set in, arrangements are made for transfer to an in- 
stitution qualified to care for such patients. While at the hospital, the pa- 
tients receive no specific treatment for the facial paralysis. 

After discharge, reports of the patients’ progress were obtained at 
6- to 9-month intervals. All but two of the patients in whom the lesion still 
persisted in August, 1948, were examined by the writer. 


AGE, SEX, AND INCIDENCE (TABLE I) 


The ages varied from 14 months to 14 years; there were eleven female and 
twelve male patients in this series. The right facial nerve was involved in eleven 
of the cases, the left facial nerve ten times, and in two instances there was bi- 
lateral involvement. 

The lesion was noted on admission in all but one case (R. C.). In the latter 
instance the weakness was evident on the fourth hospital day. All patients 
gave a history of one or more of the signs and symptoms usually associated 
with poliomyelitis, such as nuchal rigidity, headache, vomiting, drowsiness, 
ete. Four of the patients displayed concomitantly other nerve involvement. 

Two of the children died within twelve hours after admission, both deaths 
being attributed to respiratory center involvement. In another case (A. D.) 


TABLE I 


Number of facial nerve paralyses 
Age 


Sex 

Right facial nerve involvement 
Left facial nerve involvement 
Bilateral involvement 


23 
14 months to 14 years 
11 females 12 males 
11 
10 


9 


From the service of Dr. L. Vance Hanlon, Kingston Avenue Hospital for Contagious 
Diseases, Brooklyn. 
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a tonsillectomy was performed nine days prior to the onset of poliomyelitis. 
It is interesting to note that the progress in this case was benign and complete 
recovery was noted shortly after discharge. 

The clinical course during the hospital stay of these patients varied 
greatly (Table 11). In one instance (B.C.) complete recovery was noted in 
three days. Ten other lesions showed a marked improvement while at the 
hospital. Of these, seven had completely recovered at the first report, another 
was fully recovered at the second report, and in two instances the weakness 
was but slightly evident at the last report. 


TABLE IT. Prognosis or Faciat Nerve PARALYSIS IN POLIOMYELITIS 


1ST REPORT | 2ND REPORT | 3RD REPORT, APRIL 1948, 
JAN. 1947. | JULY 1947. | AND 4TH REPORT, AUG. 
COMPLETE COMPLETE 1948, 
RECOVERY RECOVERY SLIGHTLY* EVIDENT 
Lesions showing marked im- 7 1 2 
provement while at the hos- 
pital 
Lesions showing little or no 
improvement while at the One persistent paralysis 
hospital 
*Only evident upon smilng, crying, or after close clinical examination. Two of the cases 
died within twelve hours; in one case complete recovery was noted in three days. 


Of the facial nerve involvements that showed a slight improvement during 
their hospital stay, one cleared up at the first report, three lesions were no 
longer evident at the second report, eight were slightly visible at the third 
and fourth reports, and in only one instance was the paralysis markedly notice- 
able eighteen months after the initial lesion. From our findings it is apparent 
that if complete recovery did not oceur within one year after the onset of the 
disease, little or no improvement was noted thereafter. 


TREATMENT 


Thirteen of the patients received no treatment for the paralysis, while 
eight received physiotherapy in the form of massage, galvanie stimulation, 
diathermy, or hot packs. Treatment did not seem to alter the course of the 
disease. In none of the cases was there evidence of muscle atrophy. 


COMMENT 


Seventh nerve paralysis may occur in poliomyelitis in association with 
either bulbar or spinal cord involvement or be the only manifestation of the 


disease. 

Toomey® in his experiments with monkeys suggests that the virus can 
travel along the chorda tympani to the superior salivary nucleus and from 
there to the nueleus of the seventh nerve in the medulla. Levaditi* was able 
to induce facial paralysis in a monkey by the virus of acute poliomyelitis. 
Wyllie’ reported a case of facial palsy in a rural family previously uninfected 
which was followed by five other eases of paralytic or abortive poliomyelitis 


in the family. 
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In 1940 Schumacher' reported thirty-three cases of facial nerve paralysis 
that were examined twelve to eighteen months after having been discharged 
from the hospital. In eighteen of the children there was a complete cure, 
while in fourteen there was slight evidence of paralysis that could only be 
picked up by close clinical examination. In only one case was the paralysis 
permanent. This experience fits in closely with our findings (Table IIT). 


TABLE IIT. CoMPARATIVE PROGNOSIS IN TWO SERIES OF CASES 


NO. COMPLETE SLIGHTLY MARKED 
CASES RECOVERY EVIDENT PARALYSIS . 


Schumacher (12-18 months) 33 18 14 1 
Kingston Ave. Hospital (18-24 months) 23 12 10 1 


Schacter’ observed that facial paralysis without muscular contracture or 
spasm was characteristic of poliomyelitis which occurred sixteen years ago. 


SUMMARY AND CONCLUSIONS 


Twenty-three cases of facial paralysis in children due to poliomyelitis 
were observed up to two years after the onset of the disease. 

The ages varied from 14 months to 14 years; there were eleven females 
and twelve males in this series. The right facial nerve was involved in eleven 
of the cases, the left facial nerve ten times, and in two instances there was bi- 
lateral involvement. 

All children gave a history of one or more of the signs and symptoms 
usually associated with poliomyelitis such as nuchal rigidity, headache, vom- 
iting, drowsiness, ete. An increase in the cell count and protein content of the 
spinal fluid was present in almost all cases. 

Nineteen of the patients showed an isolated facial nerve paralysis, while 
in four of the cases there was an additional nerve involvement. 

Twelve of the children recovered completely, in ten cases the lesion was 
slightly evident, and in only one instance was there a marked paralysis. 
Varying forms of therapy did not seem to alter the course of the disease. 

If complete recovery did not oceur within one year, then little or no im- 
provement was noted thereafter. 

A post-tonsilleetomy patient admitted nine days after operation had a 
benign clinical course which was followed by complete recovery. 

Miss Edith Perry of the Social Service Department and Dr. Arthur Ruby, Resident on 
the Poliomyelitis service, were of great assistance in contacting and recording the progress of 
the patients. 
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PARASYMPATHICOMIMETIC DRUGS IN THE TREATMENT OF 
HIRSCHSPRUNG’S DISEASE 


Meru J. Carson, M.D. 
Sr. Louts, Mo. 


HE present concepts of the medical management of congenital megacolon 
are largely based on the theory of dysfunction of the autonomic nervous 
system, with a relative decrease in the parasympathetic stimulation of the 
colon. Law' in 1940, described the action of cholinergic drugs and described 
a method of treatment using the parasympathicomimetic drug, Mecholyl 
Bromide. Peterman’ later reported eight children who were successfully 
treated in this manner. Greenblatt® in 1947 reported one case successfully 
treated with another choline derivative, carbaminoylcholine (Doryl). In 1938 
Klingman‘ reported on the successful use of Syntropan in treating five cases 
of congenital megacolon. This report is particularly interesting as atropine is 
generally considered to be a paralysant of the parasympathetics. Loewi* has 
suggested that atropine may not paralyze the parasympathetic nervous system, 
but may act by stopping or inhibiting the action of acetylcholine. In addition 
to being found at the termination of the parasympatheties, acetylcholine is 
also found at the junction of the pre- and postganglionic fibers of the sym- 
pathetic nervous system. Myerson® has suggested that by using atropine to 
reduce the activity of acetylcholine at this point, a reduction of sympathetic 
activity would result, which might lead to a better balance between the two 
components of the autonomic nervous system. 

A new parasympathicomimetie drug has recently been made available for 
clinical investigation, Urecholine* (the urethane of B-methylcholine chloride). 
This is a choline derivative which is not destroyed by cholinesterase, and which 
may be given either subcutaneously or orally.’ It is stable in body fluids and 
tissues and has no nicotinie action as does Doryl. Its action is limited to 
parasympathetic stimulation. In therapeutic amounts it has little effect on 
the cardiovascular system but stimulates peristalsis, micturition, and defeca- 
tion. 

We have used Urecholine successfully on six patients with congenital 
megacolon. The plan of therapy has been to admit each patient to the hospital 
and thoroughly clean out the intestinal tract with mineral oil and enemas. 
Barium enemas were used to demonstrate the characteristically enlarged and 

_hypotonie colon. When possible, a spinal anesthetic was used to increase 
peristalsis and cause prompt evacuation of the enema. The patients were 
then begun on Urecholine 5 mg. to 10 mg. three times daily, plus a mineral 
oil emulsion given orally. Enemas were used when necessary during the 

first few days until regular stools were established. 


From the Department of Pediatrics, Washington University School of Medicine, and the 
St. Louis Children’s Hospital. 


*The Urecholine used in these studies was supplied by Merck and Company. 
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Case 1.—W. B., aged 44% years, was admitted to the hospital on Jan. 16, 
1948, because of abdominal swelling and constipation since infancy. This had 
become more severe since 2 years of age, so that constant laxatives and enemas 
were needed. Although he was poorly nourished, the physical examination was 
essentially normal except for the abdomen, which was distended by enlarged 
loops of dilated intestine and large amounts of fecal material. Rectal examina- 
tion revealed impacted feces. After cleaning out the colon a bariuni enema 
was given which revealed marked dilatation of the sigmoid and descending 
colon with loss of haustral markings. There was no spontaneous evacuation of 
the barium. During a period of ten days’ hospitalization without specific 
medication, there were no spontaneous bowel movements. Oral Urecholine was 
begun in the amount of 10 mg. three times daily. During the succeeding six 
months of treatment he had daily, spontaneous stools without the aid of laxatives 
or enemas. His appetite improved and the abdominal distention disappeared. 
A repeat barium enema showed a decrease in the size of the sigmoid and 
deseending colon. During the fifth and sixth months of treatment mild anorexia 
was noted and the Urecholine was gradually decreased in amount and finally 
discontinued. Following this, the appetite promptly improved. Daily spon- 
taneous stools have continued for several months without the use of laxatives or 
enemas. 


Case 2.—W. W., aged 6 years, was admitted to the hospital because of pro- 
gressive abdominal distention and lifelong constipation. Severe constipation 
had been present since the age of 3 months. Repeated laxatives and enemas 
usually resulted in a stool approximately once each week. Fecal impactions 
were frequent, often necessitating hospitalization for their removal. Examina- 
tion revealed a poorly developed and malnourished Negro boy. The abdomen 


was markedly distended with large loops of dilated intestines and large amounts 
of easily palpable fecal material. After removing the fecal material a barium 
enema revealed an enormously dilated, atonic colon. There was no evidence 
of obstruction in the rectum or sigmoid. 

He was given 5 mg. Urecholine orally three times daily, plus one sub- 
cutaneous injection of 5 mg. Urecholine daily. Following the injections, very 
marked peristaltic activity and vomiting occurred. The injections were dis- 
continued and the oral Urecholine was increased to 30 mg. and then to 37.5 mg. 
daily. With this amount, spontaneous bowel movements occurred daily. The 
Urecholine was continued for three months, during which time he continued to 
do very well. His appetite improved, the abdominal distention almost entirely 
disappeared, and only rarely did he miss having a daily spontaneous stool. The 
parents then decided to discontinue the medication. Following this, the con- 
stipation and abdominal distention recurred. 


Case 3.—M. J., aged 1 year, was seen because of increasing constipation 
for three months. Spontaneous stools were rare and enemas were used every 
few days to remove large amounts of feces. Examination was essentially nega- 
tive except for a distended abdomen with a large amount of easily palpable feces. 
A fecal impaction was present in the rectum. After cleaning out the rectum 
and colon, a barium enema revealed a large, atonic colon without haustral 
markings. Urecholine was begun orally, 2.5 mg. three times daily. On this 
regimen spontaneous stools occurred once or twice daily. A repeat barium 
enema one month after institution of therapy showed a slight decrease in size of 
the colon as compared with the original examination. There was an increase in 
peristaltic activity of the colon with immediate expulsion of a portion of the 
barium. Urecholine was continued for three months, during which time daily 
spontaneous stools occurred. At the end of this time, moderate anorexia 
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developed, and the Urecholine was stopped. Since then, spontaneous stools 
have continued for four months without the use of laxatives or enemas. 


Case 4.—D. W. was first seen in February, 1947, at the age of 7 years. 
Since 5 months of age marked constipation had been present. Laxatives and 
enemas were constantly needed. Vomiting occasionally occurred following 
periods of marked constipation. Barium studies of the colon, several months 
before admission to the hospital, were reported to show evidence of Hirseh- 
sprung’s disease. In the hospital he was noted to be fairly well nourished. 
There was moderate abdominal distention with a large amount of fecal ma- 
terial being palpable in the abdomen. No obstruction was found on rectal 
examination. After a carefully cleaning out of the colon a barium enema was 
given which showed generalized dilatation of the colon with decreased motility. 
Following a spinal anesthesia good contractions of the colon were seen with 
complete expulsion of the barium. The patient was discharged with general 
symptomatic measures. He did fairly well for several months by using fre- 
quent enemas, mineral oil, and agar. The constipation soon recurred so that 
he had stools only with the aid of enemas. In December, 1948, he was begun 
on Urecholine, 10 mg. three times daily. During the following week he had 
two to five spontaneous stools daily without enemas. For three months he has 
been maintained on the same amount of Urecholine, and has had one to three 
spontaneous stools daily, only oceasionally going twenty-four hours without 
a stool. 


Case 5.—-D. S., a boy, aged 7, was admitted to the hospital with a history of 
abdominal distention and constipation for three years. During this period it 
was often necessary for a physician to remove fecal impactions. Spontaneous 
bowel movements were very infrequent and laxatives and enemas were usually 
needed to relieve the constipation. During this period he frequently soiled his 
underelothing with small amounts of fecal material. The home situation was 
quite difficult as the mother had to be away a large part of the time, and he had 
to be placed in a children’s home at the age of 10 months. It was felt that, as 
a result, some of his difficulty was due to psychogenic factors. On examination 
he appeared fairly well nourished. The abdomen was protuberant with large 
amounts of easily palpable fecal material. No obstruction could be found in the 
rectum, but large amounts of hard fecal material were found on rectal examina- 
tion. The intestinal tract was cleaned out with repeated enemas and mineral 
oil. A barium enema was given which showed complete canalization of the 
colon with moderate dilatation of the rectum and distal segments, characteristic 
of Hirsehprung’s megacolon. Following a spinal anesthesia, there was spon- 
taneous emptying of the colon, after which the distal segments appeared empty 
and approximately normal in size. The child was seen by a psychiatrist and 
psychotherapy was begun. After two weeks of hospitalization during which 
the constipation persisted, he was begun on Urecholine, 10 mg. three times daily. 
During the following eleven days, he continued to need frequent enemas, and 
at the end of this period the Urecholine was increased to 40 mg. daily. The 
stools then became more regular so that he usually had from one to four spon- 
‘taneous stools daily. He was discharged on 45 mg. Urecholine daily. After 
discharge he continued to have daily stools. The Urecholine was continued for 
a period of two months, during which time the dose was gradually decreased to 
30 mg. daily. At this time it was discontinued and regular, spontaneous stools 
have continued for six months. 


Case 6.—C. S., a boy 64% years of age, was admitted to the hospital with 
a history of chronic constipation since birth. Laxatives and enemas were con- 
stantly used. There were frequent periods of severe obstipation with vomit- 
ing, abdominal pain, and abdominal distention. Examination revealed an 
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underdeveloped, malnourished, anemic boy, with a markedly distended 
abdomen. Rectal examination revealed a fecal impaction. After cleaning 
out the colon, a barium enema showed a markedly dilated and hypotonie sig- 
moid and descending colon. With spinal anesthesia prompt evacuation of the 
colon was noted. 

Urecholine was begun in the amount of 15 mg. daily and gradually in- 
creased to 60 mg. daily. On this dose, daily normal-appearing stools were 
obtained. The abdominal distention disappeared, and the general nutritional 
status improved. He has been maintained on this medication for three months 
without evidence of toxicity and with continued excellent clinical results. 


DISCUSSION 


Urecholine has been used in six patients with megacolon in an attempt to 
improve intestinal peristalsis. All of these patients clinically showed dilatation 
and hypotonicity of a part or all of the colon. With oral administration of the 
drug an inerease in peristaltic activity was noted in every case. This was 
manifested by regular, spontaneous stools with no laxatives or enemas having to 
be used. The abdominal distention decreased, and all of the children subjec- 
tively felt much better. Their appetites improved and a weight gain was 
soon evident in those with malnutrition. 

Following the subeutaneous administration of the drug in one patient, 
hyperperistalsis was manifested by cramping, abdominal pain, vomiting, and 
marked anorexia. When symptoms of hyperperistalsis occurred, atropine was 
very effective as a quick antidote. No action on the cardiovascular system 
was noted following oral administration. Anorexia also occurred in two 
patients in whom the drug was given orally but disappeared when it was 
decreased in amount or discontinued. 

Three patients continued to have spontaneous stools for several months 
after discontinuance of Urecholine. This is of interest in that cholinergic 
drugs have usually been considered effective only while being administered. 
There has been no reason to hope that clinical improvement should persist 
after these drugs have been discontinued. Peterman?® also observed similar 
continued improvement in four of his patients after Mecholy] Bromide had 
been discontinued. Cases 1, 3, and 5 of our series are the ones which have 
continued to have spontaneous stools after the Urecholine was stopped. It is 
conceivable in these three cases that through the use of Urecholine the tone 
and strength of the longitudinal muscle fibers of the colon was increased. 
Continued stimulation by Urecholine of the parasympathetics may have led to 
a more normal balance of the autonomic nervous system, which has persisted 
after the drug was discontinued. 

We feel that Urecholine is a safe and effective drug which may be used 
in the medical management of congenital megacolon. 
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MEASLES IN THE NEPHROTIC SYNDROME 


ArtuHurR H. Rosenstum, M.D., Herman B. Lanper, M.D., anp 
M. Fisuer, M.D. 
Curicago, 


URING the recent measles epidemic in the Chicago area in the winters of 

1947 and 1948 we were privileged to observe the effects of the disease on 
seven patients with the nephrotic syndrome. Six of these patients were studied 
at the Children’s Division of the Cook County Hospital and one at the Sarah 
Morris Hospital of Michael Reese Hospital. 

Though remissions in the nephrotic syndrome are known to oceur spon- 
taneously and following many infections, they seem to have been most regularly 
noted during or following measles. Recently the subject has taken on a new 
importance in American literature because cf the observations of Blumberg 
and Cassady,' who reported on five patients, of whom one was clinically well for 
ten months following measles, and four showed temporary remissions. Hutchins 
and Janeway* inoculated two nephrotic patients with measles and observed a 
diuresis in both with the development of the measles. Heymann and Startzman,* 
in a study of thirty-four children with lipemic nephrosis, reported four cases 
of measles. One of these patients died of pneumonia, two showed marked re- 
missions with albumin-free urines for four to eighteen days, and one became 
worse during the measles. Schwarz, Kohn, and Weiner* reported a patient who 
was well for seven years after his measles, and a second patient who seemed well 
except for an abnormal Addis count. Blumberg and Cassady’ were able to 
assemble reports of three permanent cures in the French literature. 

On the other hand, Farr, in a diseussion for Schwarz, Kohn, and Weiner’s‘* 
report, stated that he had never seen a patient with the nephrotic syndrome make 
a dramatie recovery after any infection, including measles. In a few instances 
there were loss of edema and clinical improvement in the wake of an acute infec- 
tion, but never recovery. Heymann and Startzman® made much the same obser- 
vation. Kobayashi® agreed that measles and other infections may produce re- 
markable remissions. However, in his opinion the complications which may 
oceur during measles are frequently so severe that he could not see the justifica- 
tion of deliberate inoculation with measles, even if modified by gamma globulin. 

The clinical picture of the nephrotic syndrome is studded with remissions 
and exacerbations. Some of the periods of anasarca may be so severe as to tempt 
both family and physician to try any means of amelioration, no matter what 
. the risk. These children are very swollen and uncomfortable. In some phases 
they are almost ‘‘splinted’’ by the edema, so that turning and sitting can be 
accomplished only with help. Such a condition may be present for weeks. It 
is understandable that the exposure to a second disease, measles, might be justi- 
fied if some relief could be expected. As will be noted in this report, we too, 
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have seen remissions of varying degree. One of our patients was so critical 
during a bronchopneumonia which complicated his measles, that we were re- 
lieved that the measles was due to accidental contact rather than deliberate 
inoculation. 

In this report, the term nephrotic syndrome is used to denote the basic com- 
bination of edema, hypercholesterolemia, hypoproteinemia, and albuminuria. 
It has been our habit to classify as chronic glomerulonephritis with the nephrotic 
syndrome all those eases which show, in addition, any or all of the following: 
azotemia, hypertension, hematuria lasting more than a few days, and decreased 
renal function. Those cases of the nephrotic syndrome which present none of 
the additional features are labeled lipoid nephrosis. In this regard it might be 
added that the majority of our cases which originally appeared to be pure lipoid 
nephroses were reclassified as chronic glomerulonephritis after observation over 
a long period. 

All of these children were receiving high protein, low salt diets. The protein 
intake was increased by the use of a salt-poor protein hydrolysate.* Salt in the 
diet was reduced to a daily intake of less than 0.5 Gm. sodium chloride or less 
than 0.2 Gm. sodium. This was made feasible by the use of low sodium milk.* 
A multiple vitamin supplement was given, and all children received additional 
iron and injections of liver extract.* 

Cases 3, 4, 5, 6, and 7 were hospitalized prior to the onset of measles for 
other clinical and biochemical studies. We are indebted to Dr. Harry Levy 
for the use of the information on Case 1. 


CASE REPORTS 


Case 1—J. K., a white female child aged 3 years, was admitted to Sarah 
Morris Hospital of Michael Reese Hospital in September, 1947. A diagnosis 
of nephrosis was made. There was no history of preceding infection. On a 
regime consisting of a low sodium, high protein diet and penicillin for control 
of infection, a spontaneous remission occurred. She became albumin-free on 
October 1, and remained well until November, 1947. At this time she developed 
a throat infection and the albuminuria recurred. After one week of penicillin 
therapy all symptoms, including albuminuria, disappeared. In December, 1947, 
the child developed another cold. She was readmitted to the hospital on Dee. 
15, 1947, with a moderate edema, heavy albuminuria, but no ascites. During 
the next few weeks all of her symptoms became worse, and ascites developed. On 
Jan. 13, 1948, she became febrile and measles was diagnosed two days later. 
She was then transferred to Cook County Hospital, Contagious Division. On 
Jan. 19, 1948, a diuresis developed and edema started to subside. She was re- 
admitted to Michael Reese Hospital Jan. 21, 1948, after having lost 314 pounds. 
In the next few days she lost another 5 pounds and her urine cleared completely. 
Now, fourteen months later, she still is apparently well. 


Case 2.—L. A., a Negro female child aged 21% years, entered Cook County 
Hospital, Children’s Division, Jan. 24, 1947, after a five-week period of edema 
and ascites. She showed a variable amount of albumin in her urine. During 

*We are indebted to: Mead Johnson & Co., for Lonalac Milk and Polyvitamin Disper- 


sion; Marvin R. Thompson Co., for Protein Hydrolysate, Elixir Ferrous Glycinate, and Injection 
Crude Liver. 
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her two months’ stay in the hospital both edema and ascites gradually dis- 


appeared. On discharge she showed a trace of albumin in her urine. She re- 
mained well until May 7, when she was readmitted with a moderate amount of 
edema and ascites. There was a heavy albuminuria at this time. 

On May 20 she showed a fever and the next day a diagnosis of measles was 


established. She was transferred to the Contagious Division for six days. 
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There was a slight weight gain during this time, but her edema and ascites dis- 
appeared. We can only assume that this gain was actual body tissue rather than 
edema. Her urine became free of albumin for two weeks, then showed a small 
amount for four days, and then cleared. On June 21 she showed small amounts 
of albumin, which continued until March, 1948, when it suddenly disappeared 
following a mild upper respiratory infection. At this writing (twelve months 
later) she is apparently well. 


Case 3.—T. B., a white male child aged 2 years, was first admitted to Cook 
County Hospital, Children’s Division, on Sept. 13, 1947, after a six weeks’ 
illness. This child had a marked edema, especially of the genitalia, ascites, and 
albuminuria. Blood pressure was 150/90 on admission. Nonprotein nitrogen 
was 100 mg. per cent. During the following two months his condition remained 
relatively stable. Blood pressure fell from its high of 150 systolic and never 
rose above 120 systolic. The nonprotein nitrogen dropped to within normal 
limits in a week. The massive albuminuria remained. The urine never showed 
more than a few red cells. 
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In November, 1947, his weight slowly increased and he developed a massive 
left hydrothorax which required thoracenteses three times in one month. At 
these times 500 ¢.c., 450 ¢.c., and 600 c.c. of fluid were removed. In addition, 
an abdominal paracentesis was performed twice, yielding 2,000 ¢.c. and 1,250 c.c. 
The patient at this time was critically ill and required oxygen. 

On Jan. 10, 1948, his temperature rose to 101.4° F. rectally, and a rhinorrhea 
was noted. Several days later a conjunctivitis and a dry, hacking cough ap- 
peared. On January 19 the characteristic rash of measles was seen and he was 
transferred to the Contagious Division. During this week the edema, ascites, 
and hydrothorax disappeared completely. A loss of 4 pounds oceurred. Al- 
buminuria disappeared completely for one month and then recurred to a milder 
degree, remaining 2 to 3 plus. There was no return of edema or ascites. Al- 
though his weight gradually increased, it was apparently a true tissue gain and 
not due to edema. 
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During the following months the patient remained well clinically except for 
a few colds which responded to symptomatic care. On May 5, 1948, he developed 
spells of paroxysmal coughing, and on May 13 a diagnosis of pertussis was made. 
He was again transferred to the Contagious Division. Subsequently his al- 
buminuria disappeared and has so remained until the present (ten months 
later). 


Case 4.—H. G., a white male child aged 3 years, was first diagnosed as 
having a chronic glomerulonephritis in October, 1946. At that time he had 
edema and ascites. There was an occasional hypertension, a severe albuminuria, 
and intermittent hematuria. During this period he developed varicella com- 
plicated by a severe bronchopneumonia. There was a temporary improvement 
in edema. He was hospitalized again in June, 1947, for two months. during 
which time he had edema, ascites, and albuminuria, but no hypertension or 


hematuria. 
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He was readmitted Sept. 23, 1947. At this time his severe nephrotic syn- 
drome was complicated by an acute pharyngitis and high fever. The respiratory 
infection responded to penicillin but edema and albuminuria remained. 

On Jan. 16, 1948, fever, cough, and conjunctivitis developed. Three days 
later the typical measles rash appeared. He was transferred to the Contagious 
Division from January 20 to 25, during which time he lost 434 pounds. After 

- his return to the Children’s Division he lost 4 more pounds in the next six days. 
His urine remained albumin-free for eleven days, and then his condition grad- 
ually reverted to its previous state. 

In April, 1948, the patient had an unexplained remission in which he lost 
4 pounds and showed a marked decrease in albuminuria. There was no fever 
during this time. This same type of remission occurred a few months later fol- 
lowing a bout of severe abdominal pain. In March, 1949, there was a moderate 
albuminuria, but no edema or ascites. 
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Case 5.—R. H., a white boy aged 7 years, entered Cook County Hospital, 
Children’s Division, on March 16, 1948. He exhibited the syndrome of chronic 
glomerulonephritis with edema. After twenty-eight days of hospitalization he 
was taken home without our consent. 

Thirteen days later he returned with increased edema of the face and ex- 
tremities following a mild upper respiratory infection. Four plus albumin was 
present in the urine, with about 20 red blood cells per high power field. The 
blood pressure was only slightly elevated, 115/80. 

For the next nineteen days his course was fairly stable. Edema was variable 
and moderate in intensity. He continued to show a massive albuminuria, vary- 
ing from 6.5 Gm. to 22.5 Gm. of protein per 24 hours. Hematuria continued 
and the urine contained many granular and hyaline casts at various times. 
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June 15, 1948, there was fever, cough, and conjunctivitis. The next day 
the diagnosis of measles was established and the child was transferred to the 
Contagious Division for six days. The course of the measles was uneventful. 
The patient lost 4 pounds during this time but regained the weight in about one 
week. The hematuria disappeared but recurred in two weeks. Albuminuria 
showed no change. In March, 1949, his condition was fairly good. There was 
no edema or ascites. Blood pressure was normal. The urine showed 4 plus 
albumin and oceasional red blood cells. 


Case 6.—C. S., a Negro male aged 314 years, showed intermittent swelling 
of the eyelids in December, 1946. His first admission to the Cook County Hos- 
pital, Children’s Division, for this disease was on April 7, 1947. He remained 
in the hospital for six weeks. Diagnosis was chronic glomerulonephritis with 
the nephrotic syndrome. From that time on the child spent most of his time in 
the hospital. He showed variable amounts of edema, a relatively normal blood 
pressure, no azotemia, considerable albuminuria, but no hematuria. 

On Nov. 3, 1947, he experienced the first of what was to be a series of at- 
tacks of peritonitis. This first attack lasted about one week with fever up to 
104° F. rectally. The abdomen was very tender, rigid, and painful. Response 
to penicillin was rapid and striking. On Dee. 17, 1947, the patient developed 
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a severe bronchopneumonia which was treated with penicillin and oxygen. 
Neither of these infections made any change in his nephrotic status. 

On Jan. 19, 1948, the child received 2 ¢.c. immune globulin because he was 
a measles contact. On Jan. 25 he developed fever, cough, and conjunctivitis. 
Koplik spots were seen two days later. He was then transferred to the Con- 
tagious Division. He developed a severe bronchopneumonia as a complication 
to the measles. It was feared for a time that he would not survive, but after 
a critical period he made a gradual recovery from the pneumonia. 

During his measles and immediately following he lost 9 pounds. There 
was no other change in his clinical condition. In the following month the child 
slowly regained most of this lost weight. 
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Since his measles, this patient has been on nearly constant penicillin 
therapy because of recurrent attacks of pneumonia and peritonitis. There has 
been but little clinical change because of these episodes. In March, 1949, he 
still had marked edema and ascites, 4 plus albumin, and many white blood cells 
in the urine. 


Case 7.—W. W., a Negro boy aged 5 years, first entered Cook County Hos- 
pital, Children’s Division, in February, 1946, with edema, albuminuria, hema- 
turia, and hypertension. Diagnosis of chronic glomerulonephritis with edema 
was made. His course was fairly typical, with recurrent attacks of edema and 
hypertension. Hematuria varied and disappeared for long periods of time. 
' Albuminuria was constant and massive. 

He was admitted to the hospital on December 12, 1947, following a cold. 
He developed fever, edema, ascites, and abdominal pain. Blood pressure was 
128/74. Blood culture was positive for pneumococeus. Urine showed con- 
siderable albumin. During the next two weeks edema and ascites disappeared, 
but albuminuria with intermittent hematuria remained. 

On Jan. 25, 1948, he developed measles and was transferred to the Con- 
tagious Division for six days, during which time he showed no clinical changes. 
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He remained edema-free but showed a heavy albuminuria for many months. 
He died suddenly in uremia in January, 1949. This case will be reported in 
detail in a subsequent paper. 
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COMMENTS 
In this disease of massive edema the weight curve can be used as a fair 
measure of the patient’s status. It is true that many other factors must be 
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evaluated in the course of the disease, but the weight curve is objective and 
parallels the patient’s clinical appearance. It is of less value, of course, in those 
patients who show little or no obvious edema during the period of study. In 
such cases other findings must also serve. In Fig. 8 a combined picture of the 
weight curve is given for five days prior to the onset of measles, and for about 
two weeks subsequent to the onset. It is obvious that we have a remarkable 
response to measles in the edematous eases (except Case 2, whose edema was 
minimal at the onset of measles). In Cases 1, 2, and 3 there has been no re- 
lapse over a period of months following measles. It should be noted that loss 
of weight is not always a favorable sign, and that loss of edema may be the fore- 
runner of a progressive uremia, as in Case 7. 

A summary of the significant changes in protein chemistry is indicated in 
Table I. It is diffieult to draw conclusions from these figures, but there appears 
to be a trend toward higher total protein levels after the measles. This in- 
crease seems to be due to elevations both in the albumin and globulin fractions, 
although there was considerable variation in the different patients, and the rise 
was not always sustained. 

Blumberg and Cassady' and Sehwarz, Kohn, and Weiner* observed that 
those patients who presented the classical picture of nephrosis had the most 
favorable responses to measles, whereas the patients with the additional findings 
of azotemia and hematuria showed a poor and transient response. In our series 
there has been no clear-cut correlation. Case 1, with a moderate azotemia and 
transitory hematuria, has been well for nearly a year. Case 3, with an early 
hypertension and azotemia, also showed a very remarkable response. He had 
oceasional showers of red cells in his urine prior to measles. Case 2, whose 
general condition is apparently normal now, never showed red cells in her urine, 
nor did she have any azotemia. 

It must be indicated, however, that there is no certainty that any one of 
these patients is completely cured at the present time, and that prolonged ob- 
servation will be necessary. Moreover, it cannot be stated that some of these 
patients would not have had spontaneous remissions sooner or later without 
measles. 

Perhaps it would not be out of order to speculate a bit on the mechanism 
of the change following acute infection. It is well known that patients with 
the nephrotic syndrome are extremely susceptible to intercurrent infections, 
especially with the pneumococcus. Cannon, Chase, and Wissler’ showed that 
antibody formation is low in protein depletion. Metcalf and Stare* report that 
gamma globulin may be diminished in the nephrotic syndrome. Hutchins and 
Janeway? reported increases in gamma globulin during measles-induced diuresis 
in two patients. Preliminary data which we have collected on our patients would 
tend to confirm both these reports. Since the formation of antibodies seems to 
be tied up with various protein fractions of the blood, and most usually with 
the gamma globulin, this fraction may be intimately related to the clinical im- 
provement shown by these cases. 
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CONCLUSIONS 


1. Of seven cases of the nephrotic syndrome complicated by measles, three 
show marked and lasting improvement, three transient improvement, and one 
no response. On the basis of these results and the reports in the literature, 
there is little doubt that in some cases of the nephrotic syndrome a remission 
follows infection with measles. 

2. The nephrotie patient who develops measles may be very critically sick. 
Because of this and because the degree of remission may not be comparable to 
the severity of illness during measles, it is questionable whether it is wise to ex- 


pose these patients to measles. 
3. The possible role of the gamma globulin fraction in the response to 


measles has been discussed. 
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CONGENITAL CYSTIC DISEASE OF THE LUNG 


Donavp E. Casseis, M.D., James M. Fritz, M.D., anp W. E. Apams, M.D. 
ILL. 


NTEREST in congenital malformations of the lung as a clinical and patho- 
logical entity has been limited chiefly to pathologists, radiologists, and thoracic 
surgeons. Frequently the disease has been recognized after many years of symp- 
toms or on post-mortem examination. Although the disease is congenital in 
origin and usually gives rise to symptoms in childhood, the clinical manifestations 
are not well known. The lack of familiarity with the disease is illustrated by 
thirty-five patients of varying ages who have been referred to the University of 
Chicago Clinies with pulmonary symptoms and pulmonary pathology and who 
were proved pathologically to have congenital malformation of the lung. The 
diagnosis had been suspected and correctly made in one instance. The purpose 
of this paper is to present briefly the salient features of this disease, especially 
the clinical manifestations occurring in childhood, and to illustrate the clinical, 
radiological, and pathological features by summaries of selected cases. 

Congenital cystic disease of the lung is a descriptive term referring to air- 
filled or fluid-filled cavities occurring in the lung parenchyma, congenital in 
origin, and lined by bronchial epithelium. Sellors' has pointed out that congeni- 
tal cystic disease of the bronchi would be a more accurate term. Although 
Gardner’ has listed eighteen synonyms, as congenital bronchiectasis, honeycomb 
lung, or pulmonary cysts, the term congenital cystic disease of the lung has the 
advantage of familiarity as a result of general use and seems preferable. 

Isolated case reports appeared in the literature as early as the seventeenth 
century and interest in recognition of the disease received an impetus with the 
advent of radiography. But it was not until the development and clinical ap- 
plication of thoracic surgery dur’.g the past two decades demonstrated the 
remedial aspects of the disease that greater effort was made toward specific 
diagnosis. Adams and Swanson* in 1935, Schenck‘ in 1937, and Sellors' in 1938 
published excellent review articles. Sellors' collected more than 400 cases, in- 
eluding thirty-two of his own. Since 1938 there have been additional reports 
discussing specific medical or surgical aspects of the disease. 

There are no reliable statistical studies relating to the incidence of the 
disease, since routine autopsy material overlooks small cysts. Further, in 
autopsy material the primary condition has been so distorted by secondary infee- 
tion that identification is difficult, and the majority of such eases are classified 
as empyema, lung abscess, or bronchiectasis. Unless large microscopic sections 
are made to preserve the special relations of the cysts, they may be overlooked. 

Fundamentally, the basic defect of congenital cystic disease of the lung is 
a maldevelopment of the bronchial elements. 
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Fig. 1 (Case 1).—Photomicrograph (1000) showing the typical ciliated columnar epithelium of 
a eystic cavity. 


Fig. 2 (Case 5).—Photomicrograph showing the abnormal distribution of the structures of 
the cyst wall. The cartilage, muscle, elastic tissue, and glands show variation in proportion and 
in relation to each other. 
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The congenital defect theory, which seems to us to be the best explanation 
of the pathogenesis of the disease in the young, has been well summarized by 
Willis and Almeyda.® ‘‘It means that the developmental anomaly occurs during 
or soon after the embryonic period. The terminal respiratory passages fail to 
reach proper maturity and form instead blind, non-rigid, tube-like rests. This 
feature may be localized, and affect one terminal passage, resulting in a potential 
solitary dormant cyst, or it may affect many terminal passages and be scattered 
throughout the lung, forming multiple dormant cysts. These cystic structures 
are assumed to be of epithelial origin, the majority having a communication of 
some sort with the terminal respiratory passage. Thus it is claimed that cysts 
ean arise from the bronchi, bronchioles, atria or alveoli.’’ 

In the simplest form a large cystic cavity is lined ky well-differentiated 
bronchial epithelium. The epithelium is usually the columnar ciliated epithelium 
of the larger bronchial elements but occasionally the cuboidal epithelium of the 
respiratory bronchi is also found (Fig. 1). In addition, the grouping of sup- 
porting structures of the cyst wall is not that of a simple dilated bronchus, but 
the cartilage, muscle, elastic tissue, and glands show extreme variation in pro- 
portion and in relation to each other (Fig. 2). 

Unfortunately, few cases are of this simple type. There is such a wide 
variability in size, number, and location of the cysts that Sellors' has attempted 
a classification on anatomical grounds. This seems useful especially if the 
clinieal implications of size and number are taken into consideration, 


CLASSIFICATION OF SELLORS' 


1. Solitary eysts—almost invariably of large size. 
a. Huge balloon or distension cysts in infants causing pressure 
signs and often death. 
b. Smaller cysts about the size of an orange. These often remain 
silent unless infected. 


2. Multiple eysts—of variable size. 

a. Medium-sized, in groups of two or three, close to the lung root 
on occasion. Ranging in size from a cherry to a golf ball. 
Usually clinically silent, unless infected. 

b. Small eysts—ranging in size from a currant to a cherry. 

(1) Following a set distribution, usually lobar in character. 
Uniformity in size of cysts. Resembles saccular bronchiec- 
tasis. Honeycomb lung. 

(2) Diffuse or scattered lesions with cysts inconstant in size. 
Localized patchy distribution confined to one lung only. 
Seattered through both lung fields. 


The eystic spaces, large or small, usually communicate with the bronchial 
tree. Ordinarily this communication is via small bronchi and may be difficult 
or impossible to demonstrate grossly or histologically. Because of their small 
ealiber, these communications form a ball-valve mechanism trapping inspired air 
within the eyst. The balloon cyst of infancy is explained in this way. Four 
such instances were present in the series of thirty-five cases. These cases are 
frequently confused with spontaneous or tension pneumothorax. Simple con- 
tinuous underwater aspiration of the cyst may be lifesaving. However, resection 


588 THE JOURNAL OF PEDIATRICS 


of the involved portion of the lung is necessary for cure. Rarely, completely 
fluid-filled cysts are encountered in the lung which are asymptomatic. 

Clinical manifestations depend upon several factors of which the size and 
distribution of the cysts represent the anatomical basis. Except for the dis- 
tension cysts of infancy and the rare occasions when symptoms of pulmonary 
insufficiency arise from encroachment of multiple cysts upon the lung paren- 
chyma, the clinical manifestations arise from superimposed infection. With 
imposition of pulmonary infection at an early age, the patent communicating 
bronchi allow the passage of pathogenic organisms into the cystic spaces them- 
selves. Once infection is established, it rarely spontaneously subsides. Adjacent 
lung parenchyma may become involved. The great majority of cases are con- 
fused with pneumonitis, bronchiectasis, lung abscess with or without empyema, 
or pulmonary tuberculosis. 

Cases fall into three general clinical-pathological patterns. The classification 
of eases has been greatly aided by the routine process of making large micro- 
scopic sections of the entire surgical specimen. The true relation of the cysts 
and norma] bronchi are then apparent. 


Group 1.—About one-third of the cases presented large cysts, solitary or 
multiple, surrounded by varying amounts of normal functioning lung. Such 
eases were usually confused with lung abscess or empyema, and a number of 
the patients had been subjected to rib resections and open drainage. Because 
cysts are lined by epithelium, simple drainage was inadequate treatment and the 
cavities continued to drain indefinitely. Adams* reported such a case of a pa- 
tient upon whom four unsuccessful attempts had been made to obliterate a cavity 
by rib resection and open drainage, and the drainage tube had been in place for 
twelve years. Lesions diagnosed as abscess or empyema which do not respond 
to simple adequate treatment always raise the probability of cystic disease of 
the lung. 


Group 2—A second large group of cases presented multiple grape-sized 
lesions. Such cases were usually confused with saccular bronchiectasis. Pos- 
sibly the distinction between congenital cystic disease of the lung and saccular 
bronchiectasis is not easily made. The bronchogram in several instances sug- 
gested saccular bronchiectasis of the middle lobe and tubular bronchiectasis of 
the lower lobes. Pathologically, however, the middle lobes were involved with 
typical cystic disease. It might be postulated that the internal drainage of the 
infected cystic spaces was related to the lower lobe bronchiectasis. 


Group 3.—A third group presented multiple small cystic spaces surrounded 
by an area of fetal nonaerated lung. These are usually confused with chronic 
suppurative pneumonitis. Differential diagnosis is admittedly difficult. The 
true nature of the disease may be suspected when x-ray signs of pneumonitis do 
not disappear in spite of symptomatic improvement following therapy. 

All three pathological types were confused with pulmonary tuberculosis. 
When laboratory tests for tuberculosis are negative in the presence of chronic 
pulmonary pathology in a child, the diagnosis of congenital cystic disease of 
the lung must be considered. 
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Clinieal histories, x-rays, and pathological findings are presented as exam- 
ples of common types of congenital cystic disease of the lung. Cases were 
selected to illustrate the difficulty in diagnosis. It is apparent that infected 
cysts simulate most of the pulmonary pathological processes due to infection. 


CASE 1. CONFUSED WITH EMPYEMA 


L. M. No. 47027, aged 16 years, admission June 20, 1948. 

Chief complaint: bronchocutaneous fistula since the age of 1 year. 

The present illness began at the age of 1 year when, following whooping 
cough, she developed what was thought to be empyema. The empyema was 
drained surgically and the drain left in place for several years. As there was 
no apparent diminution in size of the empyema cavity, at 6 years of age an 
extensive rib resection was performed to widely expose and collapse the cavity. 
Despite this procedure a permanent sinus persisted for ten years. Nevertheless 
the patient developed normally and maintained good nutrition, and except dur- 
ing infrequent episodes of respiratory infections, there had been minimal drain- 
age or cough. 


Fig. 3. Fig. 4. 


Fig. 3 (Case 1).—X-ray, anteroposterior view, showing the area of the previous surgical 
procedure. 

Fig. 4 (Case 1).—Lateral view, showing the cystic cavity silhouetted by lipiodol instilled 
through a catheter. 


Physical examination on admission revealed a well-nourished girl who did 
not appear ill. The patient was afebrile and there was no cough, dyspnea, or 
elubbing of the fingers. The physical findings were limited to the chest. There 
was slight asymmetry of the thorax with decreased expansion on the right side. 
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A long sear extended along the middle border of the right scapula from D-3 
to D-9, and in the center of this a sinus transmitted a small amount of air on 
coughing. There was dullness and diminished breath sounds for 3 or 4 em. 
around the opening, but no rales were heard. The left chest was normal on 
physical examination. 

Laboratory Findings: White blood count was 8,200, hemoglobin 12.5 Gm., 
red blood count 3.65 million, nonprotein nitrogen 26 mg. per cent. X-ray of the 
chest revealed irregularity of the thoracic cage from the fifth to the ninth rib 
on the right side. In addition, there was some pleural thickening of the right 
middle and lower lung fields. No other abnormality could be demonstrated on 
a plain film. Following injection of iodized oil through the fistula, however, 
a large multiloculated, thin-walled cavity was seen in the posterior aspect of 
the right mid-lung field. Because this history was suggestive of cystic mal- 
formation of the lung, the patient underwent an exploratory thoracotomy on 
June 22, 1948. 

Operation: The right pleural cavity was obliterated by dense fibrous adhe- 
sions. On separation of these adhesions a large multiloculated cyst was en- 
countered which lay within the right lower lobe. A right lower lobectomy was 
carried out. Examination of the resected specimen revealed a multiloculated 
cystic space measuring approximately 12 x 5 em. in the upper posterior portion 
of the lower lobe. The lining of the cyst was trabeculated, opaque, and epi- 
thelialized. Several small bronchi were demonstrated to enter the cavity. Al- 
though large portions of the cyst were lined by atrophic epithelium, near the 
mouths of the bronchial channels, the walls contained cartilage and were lined 
by tall, ciliated pseudostratified epithelium. (See Fig. 1). The adjacent portion 
of the lower lobe was atelectatie and showed evidences of chronic broncho- 
pneumonitis. 

Impression: Congenital cystic disease of the lung; large solitary cyst of 
bronchial origin. 


4 
CASE 2. CONFUSED WITH LUNG ABSCESS 


E. K. No. 396096, aged 10% years, admission Nov. 29, 1946. 

Chief complaint: Chronie cough, hemoptysis, and draining thoracotomy 
wound. 

In August, 1944, after several months of sore throats and colds, the patient 
had a tonsillectomy, and following this she developed a productive cough. In 
a few months she began to lose weight and developed malaise, anorexia, and 
fever. She had been hospitalized several times and antibiotic drugs had been 
given intermittently. About one year previous to admission a rib resection was 
done on the right side of the chest, and a drain was inserted. This was still 
present. Two months before admission she had hemorrhaged both by mouth 
and through the drain, and two weeks later she bled about one cupful from the 
drain. There has been no fever recently, and the cough had become less severe. 

Physical examination revealed a thin, malnourished child, without respira- 
tory distress. There was a rubber drain in the right posterior chest at the 
eighth interspace. A heavy discharge, which had a foul smell, came from it. 
There was dullness posteriorly throughout most of the right chest. Expansion 
and excursion seemed symmetrical. The heart was not displaced. 

Laboratory Findings: White blood count was 6,400, hemoglobin 12 Gm., 
red blood count 3.94 million. Serology was negative. Tuberculin was negative. 
Guinea pigs inoculated with sputum showed no evidence of tuberculosis. Non- 
protein nitrogen was 25 mg. per cent. X-rays showed a diffuse opacity involving 
the right hemithorax with one round area of aerated lung in the mid-hilar 
region. The left lung was clear. 
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Fig. 5 (Case 2).—X-ray, anteroposterior view, showing a diffuse opacity on the right side with 
an area of aerated lung in the mid-lung field. 


Fig. 6 (Case 2).—Photograph of the cut surface of the resected right lung showing two 
large cystic areas with the pulmonary tissue adjoining the cysts divided by fibrous bands into 
rudimentary lobules. 
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Operation: Dee. 14, 1946. The pleural cavity was found to be completely 
obliterated. A cystic condition was found to occupy the entire right lung and 
a right total pneumonectomy was done. Because of the gross infection of the 
right hemithorax, an empyema occurred postoperatively. This cleared even- 
tually after a thoracoplasty was done. Scoliosis did not develop. The left lung 
remained clear and there were no symptoms. 


Specimen: On examination of the resected right lung, two large cystic 
areas were evident. The cyst in the upper lobe had a thick, tough wall and a 
red-gray lining, while the second cavity in the middle lobe had a thin wall and 
a smooth white lining. On section, the wall of the first cyst was composed of 
a dense fibrous sear and lined with a pyogenic membrane of stratified squamous 
epithelium. In a few places glandular epithelium remained. The lining of the 
second cyst was composed of ciliated columnar epithelium. 

The pulmonary tissue adjoining the cysts was subdivided by fibrous bands 
into rudimentary lobules. These consisted of bronchiole-like structures, often 
associated with areas of glandular tissue, in a stroma infiltrated with round 
cells. More peripherally there were larger lobules, but the majority of their 
air spaces were lined by cuboidal cells. 


_ _ Impression: Congenital cystic disease, with two large cysts, one with chronic 
infection, which simulated a lung abscess. 


CASE 3. CONFUSED WITH BRONCHIECTASIS 


J. C. No, 248128, aged 7 years, admission Sept. 11, 1940. 

Chief complaint: Chronie cough, productive of a large amount of foul 
sputum, present for six years. 

At the age of 18 months the patient had a severe attack of measles, followed 


by pneumonia. He then began to exhibit a productive cough which persisted. 
The tuberculin test through this period remained negative. 


Physical examination: He was not acutely ill and not grossly malnourished. 
He had a foul-smelling breath and clubbed fingers. There was diminished reson- 
ance and diminished expansion of the lung in the left lower chest, and there 
were coarse rhonchi and rales in that area. 


Laboratory Findings: White blood count was 5,000, hemoglobin 74 per cent. 
By 1942, the hemoglobin had increased to 12.5 Gm. and the white blood count 
to 8,200. Tuberculin tests were negative, and guinea pigs inoculated with sputum 
developed no tuberculosis. X-rays showed infiltration in the left base, and a 
bronchogram revealed pooling of lipiodol in cystic areas in the left lower lobe. 
The x-ray findings were interpreted as indicating cystie bronchiectasis, left 
lower lobe. 


Operation: May 29, 1942. The left lower lobe showed gross abnormalities 
with two fluetuant areas on the diaphragmatic surfaces with atelectasis in this 
area. A lobectomy was done. The patient developed a left empyema postopera- 
tively, which readily responded to treatment. The chronic productive cough 

completely disappeared, and he resumed normal childhood activities. 


Specimen: The resected lower lobe contained multiple cystie cavities, with 
their walls surrounded by normal appearing lung. The cavities communicated 
with bronchi which did not seem abnormal. Sections showed the cavities lined 
by tall ciliated columnar epithelium which had ulcerated in some places and 
changed to stratified squamous epithelium in other places. Beneath the epi- 
thelium was an infiltration of round cells and eosinophils. The inflammation 
did not extend into the lung tissue for any distance. 


Impression: Congenital cystic disease, with multiple medium-sized cysts, 
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Fig. 7. Fig. 8. 
Fig. 7 (Case 3).—X-ray, anteroposterior view, demonstrating infiltration at the base of 

the left 
ase 3).—Spot film of the area of infiltration following a bronchogram. There was 


Fig. 8 (C 
pooling a lipiodol in the cystic areas. 


Fig. 9 (Case 3).—Photograpi: of the cut surface of the resected left lower lobe. Multiple cystic 
cavities were lined by ciliated columnar epithelium. 
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CASE 4. CONFUSED WITH CHRONIC NONSPECIFIC PNEUMONITIS 


D. R. No, 424534, aged 1114 years, admission Jan. 14, 1948. 

Chief complaint: Nonproduetive cough of two years’ duration. 

The present illness began at 8 years of age, two years previous to admission, 
with an acute febrile episode diagnosed as pneumonia by his family physician. 
The child was slow to recover, and a chronie cough persisted. He was referred 
to a tuberculosis clinic. X-ray examination at that time revealed a zone of 
infiltration in the left mid-lung field: Repeated tuberculin tests and sputum 
examinations were negative for tuberculosis. A diagnosis of chronic pneumonitis 
of unknown etiology was made and the parents were advised to take the child 
to a warm, dry climate. The child was taken to Mexico where he remained for 
eighteen months. During this time he gained weight, and attended school 
regularly, but because of continued cough he returned to the tuberculosis clinic. 
X-ray examination of the chest revealed the zone of infiltration of the left lung 
to have remained unchanged. The child was referred to the University of 
Chieago Clinies. 


Fig. 10 (Case 4).—X-ray, anteroposterior view, showing an infiltration in the left lung field. 


Physical examination on admission revealed a well-nourished boy who did 
not appear ill. He was afebrile, but had a slight nonproductive cough. The 
only positive physical finding was slight bronchial breathing over the left mid- 
chest. 

Laboratory Findings: White blood count was 10,350, hemoglobin 12.5 Gm., 
red blood count 4.5 million. Tuberculin tests were negative. 

X-ray revealed a fan-shaped infiltrate extending from the left hilum and 
involving the left mid-lung field. The infiltrate was rather irregular and there 
was a suggestion of honeycombing which was compatible with the diagnosis of 
congenital cystic disease. The remaining portion of the lung fields were reported 
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clear. This x-ray appearance had not appreciably changed during the follow-up 
period of one year. 

At bronchoscopy the left lower lobe bronchus seemed to arise from the left 
main stem bronchus at a lower level than normal. The mucous membranes of 
the lingular division were very red and swollen, decreasing the lumen to half 
its normal diameter and pus was seen to reform in the left main stem bronchus 
after aspiration. 

Impressions: 

1. Infectious process of lingular division and possibly lower portion of left 
upper lobe. 

2. Congenital anomaly of left bronchial tree. 

Operation: At operation the chest was opened through the resected bed of 
the sixth rib. The pleural cavity was obliterated to a large extent by fibrous 
adhesions. The lung appeared to be quite abnormal. There were numerous 
shallow fissures which divided the lung into lobules. The upper portion of the 
lung felt quite emphysematous while the mid-portion was firm and indurated. 
The only normal appearing portion of the lung was what might be construed 
as a very small lower lobe. An attempt was made to save this lower lobe but 
because of the anomalous bronchi this was impossible. A total pneumonectomy 
was, therefore, carried out. 

When the lung was cut after fixation, the upper lobe showed a number of 
eystlike structures measuring from 2 to 7 mm. in diameter. The main bronchus 
leading from the hilus to the upper lobe pointed almost directly to the periphery 
and showed little upward angulation. It was in the region near this atypically 
placed bronchus that the largest eysts were found. 

Microscopic Examination: Sections taken near the hilus revealed the bizarre 
cystic bronchi and bronchogenic cysts. The former had cartilage and mucous 
glands in their walls. The remainder were lined by a columnar epithelium 
which in many places was ciliated. An anomolous large artery was present in 
the wall of one large bronchus where it ran between the cartilage and the epi- 
thelium. The hilar bronchus was a malformed, chronically inflamed structure 
with eystie out-pouchings. They were too numerous, too large, and too deep to 
represent ducts of bronchial glands. They were diverticular rather than cystic 
and possibly could be kinked and flattened bronchi of the malformed portion of 
the lung. Sections taken from the apex revealed evidence of emphysema and 
chronic fibrous inflammation about the bronchi and bronchioles, and focally in 
the alveolar walls and pleura. 

Impression: Congenital eystie disease of the lung. 


CASE 5. CONFUSED WITH PULMONARY TUBERCULOSIS 


R. S. No. 424032, aged 23 vears, admission March, 1948. 

Chief complaint: Cough and hemoptysis of five years’ duration. 

The history was long and complicated. At the age of 2 years the patient 
had pneumonia followed by left empyema which required surgical drainage. 
He was thought to be in relatively good health except for frequent severe ‘‘colds’’ 
until 1941 when he lost weight and developed a productive cough. In 1943 he 
was rejected from military service. He was told that the left lung was ‘‘col- 
lapsed.’ 

' Despite mild cough and frequent colds, the patient was able to work as a 
farm laborer until re-examined by Selective Service in 1946. At that time he 
was told that he had advanced pulmonary tuberculosis. He consulted a private 
clinic where the diagnosis was confirmed and the patient was placed in a Siate 
Tuberculosis Sanatorium for six months. Only after this prolonged study was 
the diagnosis changed to bronchiectasis and the patient was discharged with a 
recommendation for surgical resection. 
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Fig. 11. Fig. 12. 


_ Fig. 11 (Case 5).—X-ray, anteroposterior view, showing diffuse infiltration involving the 
eft lung. 

as Fig. 12 (Case 5).—X-ray, anteroposterior view, showing pooling of lipiodol in cystic 
cavities. 


Fig. 13 (Case 5).—Photograph of cut surface of resected left lung. Several bullae were 
present at the apex. The lower lobe was occupied by cystic structures, with little aerated 
areas remaining. 
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In the one and one-half years prior to entry, the patient had continued 
with chronie productive cough, but, in addition, had some mild chest pain and 
frequent small hemoptyses. 

Physical examination on admission revealed considerable diminution in the 
size of the left chest. In addition, respiratory excursions were shallow on that 
side and there was dullness over the left base with decreased breath sounds and 
increased fremitus. The heart was displaced somewhat to the left. 

Laboratory Findings: White blood count was 6,700, hemoglobin 13.1 Gm., 
red blood count 5.1 million, serology negative, sputum examinations for tuber- 
eulosis and fungi negative. X-ray of the chest revealed an extensive lesion 
involving the left lung and consisting of interlacing infiltration and fibrosis with 
considerable scarring and pulling of the mediastinal structures into the left 
hemithorax. The right lung was clear. 

Operation: On April 6, 1948, a total left pneumonectomy was performed 
without incident. The resected left lung weighed 226 Gm., measured 20 x 12 x 4 
em. At the apex there were several large confluent thin-walled bullae. In addi- 
tion, there were several emphysematous blebs on the medial surface of the lung. 
Most of the lung tissue, however, was suberepitant or noncrepitant, and exten- 
sively replaced by fibrosis and chronic atelectasis. When cut after fixation, 
much of the lower lobe consisted of large deformed thick-walled cystic structures, 
grossly resembling cystic bronchiectasis. There was irregular scarring of the 
lung between them but few aerated regions remained. The upper lobe was also 
searred irregularly and contained several small cavities. Although on micro- 
seopie section the epithelium of these cystic bronchi was like that of normal 
hypersecretory bronchi, the walls showed curious combination of dense fibrous 
tissue, hypertrophied muscle bundles, large blood vessels, and occasionally ecar- 
tilages which were undergoing resorption. The ducts and ‘‘glands’’ which 
penetrated the walls were more like bronchial buds than normal bronchial glands. 

Impression: Congenital cystic malformation of the lung, with chronic 
infection. 


CASE 6. DIAGNOSED CYSTIC DISEASE OF THE LUNG 


A. N. No. 400175, aged 234 years, admission Jan. 29, 1947. 

Chief complaint: Chronie cough since the age of 1 year with copious 
sputum for the past few days. 

The patient had pneumonia at the age of 1 year and a chronic cough per- 
sisted. The cough had become productive only for three days. She had not had 
a tonsillectomy, and there was no history suggestive of a foreign body. 

Physical examination revealed a well-developed and well-nourished Japanese 
child who had a very foul breath. Postural drainage was productive of con- 
siderable amount of foul sputum. There was no diminution of excursion of 
either hemithorax, but there was considerable dullness to percussion in the 
right lower lung field. There were diffuse rales especially over the lower 
right lung. 

Laboratory Findings: White blood count was 10,000, hemoglobin 14 Gm., 
red blood count 4.90 million. The tuberculin test was negative. X-rays showed 
several large loculated cystic cavities in the lower two-thirds of the right lung 
field. At the base of the right lung there was a large air-fluid-containing cavity. 
There was some evidence of pneumonitis in the surrounding lung tissue. The 
left lung field was clear. 

Because of the age of the patient, bronchoscopy was not performed. 

Operation: At operation the chest was opened through the resected bed of 
the seventh rib. Considerable adhesions were present between the right lower 
lobe and surrounding structures. The lower lobe was grossly abnormal. It 
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seemed to contain numerous cysts surrounded by areas of infiltration, The 
upper and middle lobes, however, appeared normal. An anomalous artery and 
vein entered the lower part of the lower lobe directly from the aorta and inter- 
costal vein. The inferior pulmonary vein entered the lung quite high and was 
in combination with the superior pulmonary vein. The superior part of the 
lower lobe was supplied by a bronchus separate from that of the remaining 
portion of the lower lobe. The right middle lobe was in direct continuity with 


Fig. 14 (Case 6).—X-rays, anteroposterior view, showing in the preoperative film multiple 
cystic cavities in the lower right lung. Ih the postoperative film the right lower lobe has been 
removed, and the cystic areas are no longer seen. 


Fig. 15 (Case 6).—Photograph of cut surface of resected right lower lobe. A large cyst 
5.5 X 7.5 X 2 cm. was present peripherally, and several small cysts were in the inferior portion 
of the lung. No normal lung tissue was present. 
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the upper lobe almost throughout. There was only a very small fissure along 
its anterior margin. By the dissection technique the right lower lobe was excised. 
The resected specimen weighed 148 Gm. There was a huge cyst with a paper- 
thin peripheral wall in the peripheral section of the lobe. This cyst measured 
5.5 x 7.5 x 2 em. Its internal lining was white, shiny, and trabeeulated. At the 
inferior hilar portion of the lobe were several smaller cysts. There was no 
normal lung tissue present, the remainder of the lobe being composed of fibrous 
tissue. Microscopie examination of the section taken through the thinnest part 
of the cyst wall showed cuboidal or columnar lining epithelium, with cilia or 
pseudostratified structure only focally. It lay on a surface which was fibrous 
in places but in others similar to granulation tissue through which were seattered 
plasma cells, lymphocytes, and a few eosinophils and neutrophiles. In the 
thicker portion were also a few bronchioles and alveolar ducts separated by 
fibrous tissue. 

Other sections revealed a eyst lining which was basically similar but the 
cavity communicated with many irregular channels lined by bronchial epithe- 
lium. These bronchiole-like spaces form a coarse anastomotic network which in 
turn communicated with smaller, lacier air-spaces (alveolar ducts) lined by 
cuboidal or flat cells. Only a few of the large cystlike spaces contained muco- 
purulent exudate or had focally uleerated walls. The various spaces were 
separated by fibrous stroma which included numerous lymphatie nodules whieh 
showed focal chronic inflammation. 

Impression: Congenital eystie disease and chronic inflammation. 


DISCUSSION 


The elinieal and pathological material presented is self-explanatory. The 
eases were selected to present various clinical manifestations of congenital eystie 
malformation of the lung. It is apparent from these representative cases that 
the true nature of the disease is usually obscured by superimposed infection. 
The diagnosis will be correctly made in a reasonable number of instances if the 
disease becomes more familiar and the diagnosis is suspected more frequently. 

This suspicion should be aroused by (1) chronic suppurative pulmonary 
disease which does not respond to treatment, (2) areas of pneumonitis and pul- 
monary infiltration which are nontubereulous and do not respond to treatment, 
and (3) oceasional instances when x-rays are suggestive or diagnostic. 

Cases 1 and 2 demonstrate the chronie course of infected cystic cavities, 
chronie suppurative pulmonary disease not responding to treatment. Case 3 
showed pulmonary infiltration, the cystic nature of the disorder apparent only 
by bronchogram. Case 4 also demonstrates the congenital nature of an area 
of chronie pulmonary infiltration. 

Case 5 is included to illustrate the course of infected cystic disease into 
adult. life, and to emphasize the nontubereulous nature of some instances of 
chronic pulmonary infiltration. Other instances of cystic disease misdiagnosed 
as tuberculosis have been seen, and these are not infrequently admitted to tuber- 
culosis sanatoria. In one ease, which is not discussed in this paper, a child with 
congenital cystic disease in one lung was erroneously admitted to a tuberculosis 
sanatorium where he acquired tuberculosis in the previously normal lung. 

In Case 6 the diagnosis was obvious by x-ray examination. The onset of 
chronic symptoms following an acute pulmonary disease is frequently mislead- 
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ing since this sequence of events suggests acquired disease, and the underlying 
congenital defect is overlooked. 

The pathology of the disease has been briefly discussed. The congenital 
nature of the defect is recognized by (1) the bronchial epithelium lining the 
cavities, and (2) the variation in the proportion and distribution of the elements 
of the lung parenchyma, especially in relation to the cyst wall. These aspects 
are illustrated by the two representative microscopic sections. The grosser 
aspects of the disease are shown by x-rays and by photographs of gross speci- 
mens of individual cases. 
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A COCCIDIOIDIN PATCH TEST 


RosBert Couen, M.D., anp Myrnig A. Girrorp, M.D. 
BAKERSFIELD, CALIF. 


T IS a well-known fact that coecidioidomycosis is the great imitator of tubercu- 

losis. It parallels the latter in all its pathology except the organism itself. 
A Mantoux skin test will aid in sereening a case of tuberculosis, and in like 
manner a coccidioidin skin test will also aid in screening a case of coccidioido- 
mycosis. Whether it is an active or healed condition, other laboratory aids are 
used for both determinations. Vollmer’ introduced a reliable patch test for use 
in sereening tuberculosis; it is almost as accurate as the Mantoux test itself. 
Since the avoidance of a needle procedure in pediatric practice is always wel- 
come to both the patient and the doctor, we felt that perhaps a coccidioidin 
patch test might also be tried, hoping thus to avoid the use of the needle in 
skin testing with the coccidioidin antigen. 

We had ample clinical material to try this experiment because we are 
located in the center of an endemic area of coccidioidomycosis, ‘‘San Joaquin 
fever,’’ and encounter many positive reactors to the coccidioidin test. 

Dr. Charles E. Smith, Department of Public Health of Stanford University, 
sent the antigen, coecidioidin, to The Lilly Research Laboratories for us. The 
latter prepared two different bases. One was called Sorboint No. 11, and the 
other was a Cream Base P-46413. The ointments with the coccidioidin were 
prepared in dilutions of 1:10, 1:100 and 1:1000. Plain ointments without the 
coccidioidin material were also prepared for use as controls. 

Only definite positive coecidioidin reactors were used for the test. The 
left forearm was cleansed with acetone. A pea-sized amount of the ointment 
was placed on the arm. One inch from this a control was also set with the same 
amount of ointment. The ointments were covered with adhesive tape and kept 
on for forty-eight hours before removing. If we failed to get a positive reaction 
after forty-eight hours, we repeated the test with the next stronger diluted oint- 
ment. If the latter failed, a 1:10 strength ointment was then used. We con- 
sidered as a positive reaction any indurated, reddened area with follicular 
elevations or lichenoid manifestations. The areas were read after forty-eight 
hours, and the final reading was made seventy-two to ninety-six hours later. 
Out of 100 known positive reactors to coccidioidin, the ointment patch test 
gave only four positive reactions. This was very disappointing. Both oint- 
ments gave the same results. 

We then decided to simulate Vollmer’s method of preparing his patch 
tests. Filter paper was soaked in the undiluted coccidioidin material for 
twelve hours, after which it was air-dried, resoaked for another twelve hours, 
air-dried, and resoaked and air-dried still a third time. This supersaturated, 
air-dried filter paper was cut into 0.8 em. squares. These were placed on 
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adhesive tape one-third of the distance from one end. A control of plain 
filter paper soaked in normal saline was placed one-third the distance from 
the other end of the tape. The tape was covered with a stiff gauze called 
crinoline. 


Fig. 2.—Positive coccidicidin patch test seventy-two hours after patch was removed. 


We used 120 known positive reactors to the intradermal coeccidioidin ma- 
terial for this test. The left forearm was cleansed with acetone and the gauze 
removed before placing the patch on that area. Vollmer said that the natural 
moisture of the skin (perspiration insensibilis) was sufficient to saturate the 
patch and cause a cutaneous reaction if the patient was sensitive to the 
antigen. A few cases were tested between the scapula, and a few of the older 
children were tested on the anterior chest wall. 


as 5 
4 
Fig. 1.—Coccidioidin patch test positive 1:10 and 1:100 with ointment method. 
— 
— 
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We removed the adhesive tape after forty-eight hours and waited twenty- 
four to forty-eight hours before reading the tests. We used the same criteria 
of reporting a positive case as we formerly mentioned. We noted twenty-seven 
positive skin tests from this procedure. If the control area was red, we waited 
until that disappeared and the other portion of the test persisted before we 
called it a positive reaction. Our final tabulation gave 22.5 per cent positive 
patch tests against 4 per cent with the ointment method. 


SUMMARY 


We tried to simulate the Vollmer patch test in the field of coecidioido- 
mycosis with a patch test made with coccidioidin material. Out of 120 subjects 
tested with the filter paper method similar to that of Vollmer’s, twenty-seven 
positive patch tests were noted, or 22.5 per cent. With the ointment method, 
four positive patches out of 100 known positive reactors of the intradermal 
route were obtained, which gave us a 4 per cent result. The total was too in- 
significant to allow us to draw a reasonable conclusion. We cannot account 
for the inability of the patch test to at least show a 50 to 75 per cent positive 
reactions. We feel that this is one phase in which tuberculosis and coccidioido- 
mycosis differ. 

The authors express their deep thanks to Dr. Charles E. Smith of the Department of 


Publie Health of Stanford University and to The Lilly Research Laboratories for their 
excellent cooperation in this project. 
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CRITERIA OF OPERABILITY IN TRICUSPID STENOSIS 


Henry Swan, M.D., George J. Maresu, M.D., anv G. Ropert Fisner, M.D. 
DENVER, CoLo. 


INCE the demonstration by Blalock and Taussig' of the marked physiologic 
improvement of patients with tetralogy of Fallot which follows creation 
of an arterial shunt to the pulmonary artery, interest has been aroused in other 
types of congenital cyanotic heart disease which might be improved by this pro- 
cedure. Inasmuch as these authors have demonstrated that the primary physio- 
logie defect requisite for the operation is a diminution in blood flow to the lungs, 
the condition of underdeveloped right ventricle with tricuspid stenosis or atresia 
suggests itself as potentially amenable to surgery. With the increased use of the 
technique of cardiae catheterization in the diagnosis of congenital heart disease, 
this syndrome is being recognized with greater frequency. In 1947 White and 
Alexander* reported a case diagnosed clinically and were able to find only 
thirty-four cases reported at that time, most of which were based on autopsy 
findings. Since then we have found nine additional cases reported.*> Surgical 
intervention in four cases was reported by Potts® with creation of an aortic- 
pulmonary shunt in three. 

The basie pattern of this malformation is a diminutive or absent right 
ventricle combined with atresia or hypoplasia of both the pulmonary artery and 
the tricuspid valve. In order to be compatible with life, this situation must be 
associated with an interauricular septal defect so that blood may escape from the 
right auricle. In addition, a ventricular septal defect or a patent ductus ar- 
teriosus or both must be present in order that blood may enter the pulmonary 
artery. 

Since surgery may be considered, it is important to recognize that there 
appear to be two basic variations of the anomaly, differing primarily in the 
method by which blood flows to the lungs. The first (in which operation could 
be expected to be of benefit) is the combination of right ventricular hypoplasia, 
interauricular septal defect, and interventricular septal defect, with a hypo- 
plastic pulmonary artery leading from the right ventricle (Fig. 1, A). The 
blood reaches the lungs via the hypoplastic pulmonary artery, and hence there is 
diminution in pulmonary blood flow. In contrast to this, the second situation 
(in which surgery is not indicated) is the combination of a hypoplastic right 
‘ ventricle, interauricular septal defect, and a large patent ductus arteriosus, 
with the pulmonary artery being markedly hypoplastic or atretie as it emerges 
from the right ventricle (Fig. 1, B). The blood reaches the lungs via the large 
patent ductus, and hence there is little or no diminution in pulmonary blood 


flow. 
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The purpose of this report is to present two cases recently seen at the 
Colorado General Hospital which illustrate these two variations of the basic 
malformation. Both patients were explored surgically but in only one was a 
definitive procedure possible. We feel that the recognition of inoperability 
might have been made preoperatively in the second patient. 


1.—Circulatory diagrams (repataand by permisson of Dr. H. B. Taussig). A, The first 
vested Se a stenosis. The blood reaches the lungs via a stenotic or ypoplastic pul- 
~ ys 2. The second variant of tricuspid stenosis. The blood reaches the lungs 
via a “auctus arteriosus. 


CASE REPORTS 


Case 1.—S. M., a 3-year-old white girl, was transferred from another hos- 
pital to the Colorado General Hospital on May 5, 1948, for her fifth admission. 
The survivor of premature twins, she had been cyanotic since birth and had 
spent her first two months in an oxygen tent. She had had repeated bouts of 
pneumonia and cardiac failure requiring hospitalization. Her exercise tolerance 
was so poor that she had never learned to walk. She had been in rightsided 
heart failure three times within the year before the present entry and had spent 
the last four months in an oxygen tent in bed. Oxygen therapy had failed to 
materially influence the intensity of her cyanosis. 

On physical examination she was found to be a very cyanotic, frail girl 
with extreme clubbing of the fingers and tees. The lungs were clear. The heart 
was enlarged both to the right and to the left and there was a loud systolic mur- 
mur over the entire precordium. The blood pressure was 90/70 in the arm. 

Laboratory data revealed a hemoglobin of 17 Gm., a red blood cell count 
of 8.5 to 9.8 million, and a normal white blood cell count. An electrocardiogram 
exhibited a marked left axis deviation. Fluoroscopy confirmed the impression 
of underdeveloped right ventricle. A cardiac catheterization was done. The 
catheter took an unusual course, apparently from right auricle to left auricle 
to left ventricle (Fig. 2). Although there were some unexplained discrepancies 
in the blood oxygen determinations, the pressure obtained when the catheter 
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was in the position illustrated, 96/0, confirmed the impression that the tip was 
in the left ventricle. A diagnosis of hypoplastic right ventricle, tricuspid 
atresia, and interauricular septal defect was made. 

On May 14, 1948, a thoracotomy was done, A small pulmonary artery was 
found in which a pressure of 20/12 was obtained by direct puncture, using a 
strain gauge pressure recording apparatus.* No patent ductus arteriosus was 
present. It appeared reasonable that an increased flow of blood to the lungs 
could be secured by creation of an arterial shunt. Accordingly, the left sub- 
elavian artery was anastomosed to the left pulmonary artery end-to-side. The 
patient recovered uneventfully following operation, became much less cyanotic, 
and had a marked improvement in exercise tolerance. Fourteen months after 
operation she had learned to walk and had had no repetition of heart failure 


or pneumonia. 


Fig. 2.—X ray showing cardiac catheter traversing an interauricular septal defect and entering 
the left ventricle in patient S. M. (Case 1.) 


Case 2.—J. O., a 55-year-old white boy, was admitted to the Colorado General 
Hospital on May 26, 1948. He had been eyanotie since birth and had always been 
easily fatigued. His mother had been exposed to German measles in the first 
trimester of pregnancy although she had not had any clinical symptoms of this 
disease. Three days before entry the patient had the onset of an acute febrile 
illness associated with severe paroxysmal dyspnea which led to his hospital ad- 
mission. 


*This apparatus, which can be transported into the operating room, has been developed 
by Dr. Clarence Maaske, Professor of Physiology, University of Colorado Medical Center. 


~ 
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Physical examination revealed an acutely ill, cyanotic young boy with a 
temperature of 100.4° F., respirations of 34, and a pulse rate of 120. His blood 
pressure was 82/50. Petechial hemorrhages were noted on the hard palate and 
on the conjunctiva of one eye. There was a precordial bulge over the left chest 
and a systolic thrill over the third and fourth left intercostal spaces. A loud 
systolic murmur was heard in the same area just to the left of the sternum. 
Moist rales were present in the base of the right lung. The liver and spleen were 
palpable. The fingers and toes were clubbed and cyanotic. 


Fig. 3.—X-ray showing cardiac catheter taking the same course in patient J. O. (Case 2) 
as in S. M. (Case 1). The catheterization will not differentiate the two variants of tricuspid 


stenosis. 


Laboratory data revealed normal urine, a red blood cell count of 5 million 
with 16 Gm. of hemoglobin, a white blood cell count of 8,300 with 84 per cent 
polymorphonuclear leucocytes. Streptococcus viridans was isolated from the 
blood on entry. The electrocardiogram showed left axis deviation and fluoros- 
copy suggested a small right ventricle and a large left ventricle. The patient 
was digitalized and given penicillin in massive doses for ten weeks. The blood 
cultures, which had been positive for eight days, became sterile. 

After he had recovered from his infection, cardiac catheterization was per- 
formed. As in the first patient, the catheter failed to enter the right ventricle. 
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but instead passed through an auricular septal defect into the left ventricle 
(Fig. 3). The oxygen saturations of samples of blood from the cardiae chambers 
suggested a progressive mixing of oxygenated with unoxygenated blood com- 
mencing in the right auricle (Table I). These findings seemed to establish the 
diagnosis of underdeveloped right ventricle with tricuspid atresia and auricular 
septal defect. Exploratory thoracotomy, therefore, appeared to be indicated. 


Taste I, J. O. Data OBTAINED ON CARDIAC CATHETERIZATION 


OXYGEN CONTENT OXYGEN SATURA- PRESSURE 
(VOL. %) TION (%) (MM. HG.) 
Superior vena cava 10.6 59 _ 
Right auricle 11.4 64 = 
Left auricle 12.6 71 —_ 
Left ventricle 13.9 78 100 mm. Hg.* 
Femoral artery 14.0 78 _ 
Femoral artery (after one minute _ 57 — 


exercise) 


*Due to mechanical difficulty with the camera, none of the pressures were recorded; 
however, the operator observed that at the time the tip of the catheter was thought to be in 
the left ventricle the pressure was approximately 100 mm. Hg. This was equivalent to the 
blood pressure in the arm taken before catheterization and, together with the identical oxygen 
saturations obtained in this position and in the femoral artery, proved that the catheter was, 
in fact, in the left ventricle. 


At the time of operation it was noted that the patient became definitely 
pink when oxygen was administered during the induction of anesthesia. This 
was not merely a lessening of cyanosis but a very real change in color of the pa- 
tient. Despite this suggestive observation we proceeded with the thoracotomy. 
Upon opening the chest it was found that the patient had an absent right 
ventricle, a completely atretic pulmonary artery, and that his entire pulmonary 
blood flow was supplied through a large patent ductus which was of a caliber 
equal to that of the aorta. A needle was placed in the pulmonary artery and the 
aorta and strain gauge pressure recordings were made. With the chest open 
these pressures were 78/51 in the pulmonary artery and 65/42 in the aorta. 
The lungs were obviously receiving a very vigorous blood flow through the patent 
duetus. No artificial shunt was indicated so the chest was closed and the patient 
recovered uneventfully. 

A few weeks later an arterial puncture was done and the patient exposed 
to 100 per cent oxygen. His arterial oxygen content rose from 12.7 volumes per 
cent (71 per cent saturation) to 15.0 volumes per cent (84 per cent saturation). 
He was discharged to outpatient care and has remained well since operation 
although unimproved from a ecardiae standpoint. 


DISCUSSION 


The diagnosis of this malformation rests upon an ability to demonstrate 
that the right ventricle either is absent or is a pouchlike, nonfunctioning chamber. 
Usually the first elue is the electrocardiographic demonstration of left axis 
deviation in the presence of cyanosis. The diagnosis can be corroborated by 
fluoroscopie and x-ray evidence of a small right ventricle and large left ventricle. 
A eardiae catheter cannot be made to follow the usual path through the tricuspid 
valve into the right ventricle, but instead, as in these two cases, may pass via 
the auricular septal defect into the left ventricle. The position in this chamber 
may be confirmed by the similarity of the oxygen saturation and pressure in the 
ventricle to those in the femoral artery. 
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In both of these cases the diagnosis of the basic pattern was correctly made 
but the variant involving the method of blood flow to the lungs was not properly 
predicted. We feel that the clue which was overlooked in the second patient 
was the fact that he turned pink in oxygen. The patient had been cyanotic all 
of his life and yet, when he was exposed to oxygen at the time of operation, he 
became pink and his arterial oxygen content was subsequently proved to rise 
2.3 volumes per cent. Though Burchell® has shown that those patients whose 
cyanosis is entirely due to an intracardiae venous-arterial shunt are able to raise 
their arterial oxygen saturation a slight amount when exposed to oxygen (pre- 
sumably due to factors such as change in alveolar oxygen tension and shift in 
the oxygen dissociation gradient), a marked shift of this type, such as occurred 
in this patient is more suggestive of interference with alveolar exchange of 
oxygen than of venous-arterial shunt. Such interference with oxygen exchange 
frequently occurs in the presence of pulmonary arterial changes with vascular 
thickening of the small arteries and arterioles. 

This phenomenon, pulmonary arterial thickening, has been reported in 
many types of congenital heart disease**"' in which the pulmonary circulation 
is subjected to an increased pressure and/or flow. In this patient with a 
vigorous blood flow to the lungs through the patent ductus arteriosus at a 
pressure equal to aortic pressure, the presence of pulmonary arterial changes 
seems very probable. 

Therefore, although the patient did have an intracardiae shunt which, in 
part, accounted for his cyanosis, the major physiologic disturbance causing 
cyanosis was apparently interference of oxygen exchange across the alveolar 
membrane. Under these conditions, oxygen could effect a sufficient increase 
in arterial oxygen saturation to cause disappearance of cyanosis. This is in 
marked contrast to the other patient, in whom oxygen produced no observable 
change. If this had been recognized earlier, the risk of exploratory operation 
in the second patient might have been avoided. 

One could not, of course, rely on any physical signs to predict the presence 
of a patent ductus. Since the vessel was large and did not lead from a high to 
a low pressure system, the characteristic to-and-fro murmur of the patent ductus 
was absent and at operation no vibration or thrill was present in the pulmonary 
arterial tree (the systolic murmur heard preoperatively arose from the heart 
itself). The patent ductus served in effect as the origin of the pulmonary system 
and made that system essentially a branch of the systemic circulation. 

Bing” has suggested that studies of oxygen consumption at rest and with 
exercise are important in the proper evaluation of congenital heart disease. 
These studies may often be helpful, but we feel that in the two patients pre- 
sented, a simple test of the effect of oxygen at rest on the arterial oxygen satura- 
tion would have served to differentiate these two variants of tricuspid stenosis. 
If such a study were done as a preoperative evaluation of each patient with 
tricuspid stenosis, the risk of an unnecessary exploration might occasionally be 
avoided. 
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SUMMARY 


1. Two cases of tricuspid stenosis are presented. They differed in the 
manner in which pulmonary blood flow was maintained. In one patient a hypo- 
plastic pulmonary artery leading from a rudimentary right ventricle resulted 
in a diminished pulmonary blood flow at low pressure. In the other, the origin 
of the pulmonary system in a large patent ductus arteriosus resulted in a 
vigorous pulmonary blood flow at high pressure. 

2. It is suggested that a method for differentiating these variants of the 
basie pattern of tricuspid stenosis is the response of the blood oxygen saturation 
to inhalation of pure oxygen. 

3. In patients whose lungs are supplied through a hypoplastic pulmonary 
artery, a marked shift in oxygen saturation of arterial blood upon inhalation 
of oxygen should not occur. For these patients an aortic-pulmonary shunt is 
indicated. 

4. In patients whose lungs are supplied through a large patent ductus with 
blood under high pressure, and in whom vascular pulmonary changes have en- 
sued, a marked shift in the oxygen saturation of arterial blood upon inhalation 
of oxygen may be expected. For these patients, operation is not indicated. 
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RECURRENT MENINGITIS 


H. Scuwartz, M.D., aNp Freperick B. CHamp.in, M.D. 
VALHALLA, N. Y. 


URVIVAL of patients with the nonmeningococeal forms of pyogenic menin- 
gitis was rare in the presulfonamide era. The meningococcal form had, 
however, carried with it a somewhat more hopeful outlook due te the specific 
antisera employed. In the last decade the use of chemotherapy has reduced the 
mortality rate of meningococcal meningitis to under 5 per cent. The less com- 
mon bacterial varieties have responded well, though to a lesser degree. The 
course, complications, and sequelae of the disease have also been materially 
altered. Thus, the evaluation of the therapeutic achievement must be made not 
only in terms of mortality but, as well, in the interpretations of clinical patterns 
previously unknown. 

Bacterial invasion of the meninges may occur in one of three ways: The 
source may arise (1) in a blood stream infection from an unrecognized focus 
or an invasion from an apparently intact nasal mucosa; (2) foci elsewhere in 
the body, as in pneumococeus lobar pneumonia resulting in hematogenous 
spread; (3) direct extension from a primary infected focus in a contiguous 
accessory sinus of the skull or, more often, through the exposed meninges 
resulting from a previous skull fracture. This last group is particularly vul- 
nerable to meningeal invasion. <A casual upper respiratory infection that is ordi- 
narily harmless in the normal individual may, in these patients, result in the 
development of meningitis. In the presulfonamide era these cases did not 
survive the initial attack and therefore recurrences were unknown. The 
introduction of chemotherapy has, however, by permitting recovery from the 
initial attack, kept the patient alive so that he might be subject to further 
attacks. 

A distinction must be established between the terms ‘‘relapsing’’ and ‘‘re- 
eurrent’’ meningitis. Meningococcal meningitis in the past was characterized 
by frequent relapse during the convalescent period due to persistent infection 
not demonstrable by clinical symptomatology or laboratory tests. The interval 
between initial attack and relapse was necessarily short. The previously reported 
relapse incidence of 50 per cent has been reduced to 8 per cent with chemo- 
therapy.® 

A reeurrence, on the other hand, implies complete recovery from the initial 
episode, followed after a relatively long interval by a similar attack which need 
not be due to the same organism. Recurrences may result from (1) continued 
contact with an exogenous source of infection; (2) a carrier; (3) contact with a 
different organism, and (4) persistent foci in the body. It is obviously in the 
last group that recurrences have their highest incidence. 
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While many investigators report recurrences of meningitis in the presulfon- 
amide era, on analysis these were cases of meningococcal meningitis with relapse 
rather than recurrence. In the last eight years Traut,‘ Elvidge and Roseman,*® 
Fox,’ Corfield,® Labby,? Craddock and Bowers,’ and Hoyne and Schultz® have 
reported recurrent attacks of meningitis. In all instances these patients suf- 
fered from either previous skull injury or infection of the paranasal sinuses. 
The patient reported by Hoyne and Schultz was followed for five years and 
sustained five separate and distinct attacks. The first attack occurred eleven 
years after a head injury. The shortest interval between attacks was five 
months. The pneumococeus was the offending organism in four instances and 
the Hemophilus influenza bacillus in one. This patient suecumbed in the fifth 
attack and autopsy revealed two small perforations behind the crista galli which 
led to the ethmoid cells and to the nasopharynx. This case demonstrates the 
vulnerability to meningitis of a patient with previous head injury, as well as the 
high ineidenee of recovery which may be expected with present-day therapy. 

The purpose of this paper is to present a case of recurrent meningitis in 
which seven separate attacks have occurred. 


CASE HISTORY 


First Hospital Admission (Jan. 1, 1938).—This 10-year-old boy was first 
admitted to another hospital with a history of a head injury. He became drowsy, 
confused, and semicomatose. Physical examination revealed a well-nourished, 
somnolent, white boy with flushed facies. Pupils were dilated, equal and regu- 
lar, and reacted to light. There was marked eechymosis of the right eyelid with 
edema. The right side of the forehead showed a 3 em. swelling with considerable 
tenderness on pressure. Bleeding was noted from the nose. Nuchal rigidity was 
not present. Neurologic examination was essentially normal. 

Admission white blood cell count was 27,450 with 96 per cent polymorpho- 
nuclear leucocytes. 

X-ray film of the skull showed a fracture of the frontal bone extending 
from the right frontal sinus in an upward direction for approximately 3 inches. 

Spinal tap revealed normal dynamies, spinal fluid cytology, and chemical 
analyses. 

His general condition improved after twenty-four hours. He became alert 
and oriented. He was discharged to his home after two weeks. 

Second Hospital Admission (April 30, 1938)—At this time he was read- 
mitted to the same hospital with a history of headache, vomiting, delirium, pain 
over the right eye, and fever of twelve hours’ duration. Temperature was 103.8° 
F., pulse 130, and respirations 40. Physical examination revealed an acutely 

‘ill, delirious child with marked opisthotonus. Pupils were equal and reacted to 
light and accommodation. External muscle movements were sluggish, with slight 
nystagmus to the right. A purulent postnasal drip was noted. Kernig’s and 
Brudzinski’s signs were elicited and knee jerks were hyperactive but equal. 

Spinal tap revealed cloudy fluid at 349 mm. water, initially. Total cell 
count was 15,200 white blood cells with 95 per cent polymorphonuclear leucocytes 
and 5 per cent lymphocytes. Smear for organisms was negative. Sugar was 
normal. Spinal fluid culture revealed pneumococcus Type IX. 
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Admission white blood cell count was 49,800 with 90 per cent polymorpho- 
nuclear leucocytes, and 20 immature forms. 

Blood cultures were consistently negative. 

Sulfanilamide therapy was administered. Following a rather stormy course, 
temperature became normal on the seventeenth day. Spinal fluid became nega- 
tive on culture on the twenty-eighth day. He was discharged June 5, 1938, 


as eured. 


Third Hospital Admission (April 6, 1939)—Readmission to the same hos- 
pital occurred at the age of 11 years, with history of severe right frontal head- 
ache of two days’ duration. On the day prior to admission he developed a slight 
cough and temperature elevation. Admission temperature was 104° F., pulse 
118, respirations 30. Physical examination revealed an acutely ill, stuporous, 
white boy. Physical findings were again opisthotonos and hyperactive but equal 
reflexes bilaterally. Kernig’s and Brudzinski’s signs were elicited. 

Spinal tap yielded cloudy fluid under increased pressure with 4,500 white 
blood cells. Gram-positive diplocoeci, morphologically pneumococci, were appar- 
ent on stained smear and were subsequently identified as pneumococeus Type V. 

White blood cell count was 35,650 with 91 per cent polymorphonuclear 
leucocytes. 

After thirty-six hours on sulfapyridine he showed a marked response in 
general condition and local signs. Temperature became normal and after 
seventy-two hours neck rigidity and Kernig’s sign were absent. 


The patient was discharged on May 18, 1939, as cured, with normal signs 
and spinal fluid. 


Fourth Hospital Admission (Dec. 12, 1940).—First admission to Grasslands 
Hospital occurred at the age of 12 years, with a history of listlessness, headache, 
and ‘‘sores in his mouth’’ of ten days’ duration. Admission temperature was 
100.2° F. rectally, pulse 100, and respirations 24. He was pale and listless, with 
a ‘‘septic’’ look. Pupils were dilated but equal. No neck rigidity was present 
but pain was elicited on flexion. 

Admission white blood cell count was 11,950 with 66 segmented neutrophils, 
4 eosinophils, and 30 lymphoeytes. 

Two colonies of hemolytic streptococcus grew out on throat culture. One 
blood culture was negative. 

On the third day temperature was elevated to 100.8° F., pulse 120, and 
respirations 24. Nuchal rigidity was now present. Petechiae were noted on fore- 
arms and hands. Thick, yellow mucopus was observed in the right nostril and 
culture of same grew Staphylococcus aureus. 

Lumbar tap revealed cloudy spinal fluid under increased pressure. There 
were 2,774 white blood cells, the majority of which were segmented neutrophils, 
glucose was 36 mg. per cent, and chlorides were 701. 

Sulfapyridine and subsequently sulfanilamide were administered. Tem- 
perature approached normal with an occasional spike to 101.8° F. On the 
twentieth day the patient was discharged with a normal temperature and 
spinal fluid. 
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Cultures of spinal fluid grew gram-negative diplococci, and fermentation 
reactions were identified as Neisseria meningococcus. 
Fifth Hospital Admission (June 10, 1942)—The patient, aged 14 years, 
was readmitted to Grasslands Hospital with a history of persistent vomiting, 


severe headache, and fever for three to four days. 


Temperature was 103° F., 


pulse 130, and respirations 24. Examination revealed an acutely ill, listless boy. 
The remainder of the 


Petechiae were not seen. 


examination was negative. 
Lumbar tap revealed grossly cloudy fluid with an initial pressure of 550 


mm. water. 


cent segmented neutrophils. 


Nuchal rigidity was present. 


Spinal fluid count revealed 6,000 white blood cells with 100 per 
Spinal fluid sugar was 56 mg. per cent; chlorides, 


710 mg. per cent. Gram-positive diplocoeci, identified as Streptococcus viridans, 


grew on culture. 


TABLE I 
NO. OF 
HOSP. 
CELL DAYS 
SPINAL FLUID COUNT | SPINAL BEFORE 
EPI- SMEAR CULTURE SPINAL | FLUID | CHEMO- | TEMP. 
SODES DATE ORGANISM ORGANISM FLUID | SUGAR | THERAPY | NORMAL 
I 4/30/38 Pneumococeus 15,200 Sulfanil- 17 
type IX amide 
Il 4/6/39 Gram- Pneumocoeeus 4,500 Sulfapy- 6 
positive Type V ridine 
diplococeus 
12/12/40 Gram- Neisseria 2,774 36 Sulfapy- 18 
First Grasslands negative meningo- ridine 
Hosp. admission intracellular coecus 
diplocoecus 
IV 6/10/42 Gram- Streptococcus 2,800 56 Sulfa- 7 
Second Grasslands positive viridans diazine 
Hosp. admission diplocoecus 
Vv 11/1/42 Gram- Pneumococeus 4,400 44 Sulfa- 7 
Third Grasslands positive Type XXXIII diazine 
Hosp. admission diploeoceus 
VI 3/3/43 Gram- Pneumococeus 4,911 21 Sulfa- 8 
Fourth Grasslands positive Type XXIII diazine 
Hosp. admission diplocoecus 
VII 3/7/44 Gram- Pneumococeus 7,750 24 Sulfa-  j 
Sixth Grasslands positive Type XXVI diazine 
Hosp. admission diploeoecus 


He was treated with sulfadiazine and in addition 90 ¢.c. of antimeningo- 


coceus serum were given by intravenous infusion (before culture was reported). 
Temperature reached normal by the ninth day. The patient was discharged on 
the twenty-fourth day and was requested to take 0.5 Gm. of sulfadiazine daily. 

Sixth Hospital Admission (Nov. 1, 1942).—He was apparently well until 
‘the morning of admission, when he developed headache, nausea, and a stiff neck, 
as well as back pain. Physical examination on admission revealed a semicoma- 
tose, well-developed white male. Temperature was 103° F., pulse 100, respira- 
tions 22. Small amount of mucopurulent discharge was observed in nose. The 
neck was rigid. Brudzinski’s and Kernig’s signs were elicited. Initial spinal tap 
revealed pressure of 300 mm. water, and cloudy spinal fluid was obtained. Dy- 
namies were not remarkable. Pneumococeus Type XXXIII was identified on 
culture. 
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Admission blood cell count: there were 16,100 white blood cells with 92 per 
cent segmented neutrophils, 7 lymphocytes, and 1 monocyte. Cerebrospinal 
fluid: sugar was 44 mg. per cent, chlorides 680 mg. per cent. X-ray of skull, 
which included a lateral exposure, revealed a rather indefinite linear area of 
decreased density arising from the right frontal loculus into the frontal bone, 
where a previous fracture is discernible. Following the administration of sulfa- 
diazine, temperature gradually subsided to normal by the ninth day. Three 
subsequent spinal fluids were negative for organisms on direct smear and cul- 
ture. Right frontal craniotomy was performed on the thirty-second day. Ex- 
ploration revealed chronie pachymeningitis involving the cribriform plate. 
There was no evidence of fracture. The cribriform plate was inspected and no 
direct communication with the nasal passages could be demonstrated. However, 
a small piece of muscle and fascia was implanted in this area. 

Aside from slight temperature elevation postoperatively the patient’s course 
was uneventful and he was discharged on the forty-third day, having been 
afebrile seventeen days following operation. 

Seventh Hospital Admission (March 3, 1943).—He felt well until one week 
prior to admission, when he developed an acute upper respiratory infection. 
For three days before admission he complained of headaches. On the day of 
admission fever, nausea, and vomiting occurred. Physical examination revealed 
2. 15-year-old boy who appeared acutely ill and complained of photophobia. Tem- 
perature was 102.6° F., pulse 120, and respirations 24. Slight nasal discharge 
was apparent. Neck was stiff. Brudzinski’s and Kernig’s signs were elicited. 
There was moderate muscle spasm of the right upper and lower extremities. 
Aside from photophobia, examination of the eyes was not remarkable. 

Blood cell count: white blood cells were 24,550, with 85 per cent segmented 
neutrophils and 15 per cent lymphocytes. Spinal tap on admission revealed 
initial pressure of 375 mm. water. Fluid was cloudy, sugar 21 mg. per cent, 
chlorides 710 mg. per cent. Cell count was 4,911 white blood cells, 99 per cent 
polymorphonuclear leucocytes, and 1 per cent lymphocytes. Globulin was 4 plus. 
Many gram-positive diplococci were apparent on direct smear. Direct Neufeld, 
culture, and mouse inoculation of spinal fluid revealed Type XXIII pneumo- 
eoceus. A forty-eight-hour blood culture was similarly positive. 

Temperature rose to 104° F. on the day of admission and gradually sub- 
sided to normal by the ninth hospital day, following the administration of 
sulfadiazine, which was given orally and intravenously. On the fifth day he was 
lucid and unecomplaining. Cerebrospinal fluid on seventh and twelfth days was 
negative for growth on culture and on smear. The patient was discharged on the 
twenty-second day. 

Eighth Hospital Admission (Jan. 10, 1944).—On admission this 15-year-old 
boy complained of severe headache, sore throat, and fever of one day’s duration. 
He appeared acutely ill. His skin was hot and dry, without evidence of rash, 
Temperature was 101.4° F., pulse 100, and respirations 20. Examination, in- 
eluding neurological, was significant for the following: bilateral reddening of 
both eardrums, most marked on the left; slight injection of nasal mucosa; the 
pharynx was inflamed and injected; the tonsils were enlarged, eryptie ard in- 
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jected. Diagnosis was acute pharyngitis. White blood cells were 22,200, pre- 
dominantly segmented forms. Throat culture was negative for hemolytic strep- 
tocoeci. Spinal tap was not done. He was treated successfully with sulfanil- 
amide and discharged on the seventh day. 

Ninth Hospital Admission (March 7, 1944)—The patient was unable to 
give a history but it was inferred that this attack was acute in onset with fever, 
malaise, and neck rigidity. Temperature was 104° F, on admission. Examina- 
tion revealed an acutely ill, comatose white boy. A mucoid discharge partially 
obstructed both nares. Kernig’s and Brudzinski’s signs were elicited. Marked 
opisthotonus and nuchal rigidity were present. Spinal tap revealed an initial 
pressure of 280 mm. water. The fluid was cloudy and revealed 7,750 white blood 
cells, 100 per cent polymorphonuclear leucocytes, 130 red blood cells, globulin 
4 plus. Smear showed very occasional gram-positive lancet-shaped diplococci. 
Pneumococeus Type XXVI was identified on culture. Chlorides were 700 mg. 
per cent, sugar 24 mg. per cent. Admission blood count was 35,750 white blood 
cells; the majority of cells were segmented neutrophils. 

Temperature rose to 104.4° F. degrees on admission and gradually subsided 
to normal by the eighth day, following the administration of sulfadiazine. 

On the third day 10,000 units of penicillin were given intrathecally and 
three 10,000 unit doses were given by intramuscular injection. 

He was discharged on the thirtieth day, having been afebrile for approxi- 
mately three weeks. He was instructed to take 0.5 Gm. of sulfadiazine three 
times daily as a prophylactic measure. 

The patient was followed in the Medical Out-Patient Clinie and was main- 
tained on 0.5 Gm. sulfadiazine three times daily until November, 1944. At that 
time he was noted to have a reduced hemoglobin (from 14 Gm. to 11 Gm.) and 
white blood cell count (from 7,000 to 4,250). Sulfonamide therapy was resumed 
approximately one month later and was continued every day until August, 
1945, at which time the patient ceased to take the drug on his own initiative and 
for no apparent specifie reason. 

In September, 1945, sulfadiazine therapy was resumed and 0.5 Gm. was 
administered daily. A generalized skin rash developed in February, 1946, and 
the drug was discontinued. 

The last visit to the Medical Clinie was on March 22, 1948, at which time 
the patient was asymptomatic. Aside from two acute upper respiratory infec- 
tions of short duration during the preceding winter months, he maintained that 
he had enjoyed good health. He has worked steadily since his discharge from 
the hospital in April, 1944. He denied having had any sequelae that might be 

attributed to the many attacks of meningitis. A complete physical examination, 
including neurological evaluation, was not remarkable. 


SUMMARY 


A case of recurring attacks of meningitis over a period of seven years is 
reported. Although the responsible organisms were varied, all episodes re- 
sponded promptly to sulfonamide therapy. 
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Erratum 


In the article by Dr. Wolf W. Zuelzer and Dr. Alexander Blum, Jr., entitled ‘‘ Adreno- 
cortical Insufficiency in Infants With the Adrenogenital Syndrome,’’ in the September 
issue of THE JOURNAL, the first paragraph of the Summary on page 359 should read: 


‘*This paper deals with clinical, chemical, and pathologic observations on four infants 
who presented the picture of adrenal cortical insufficiency in association with bilateral adrenal 
hyperplasia as shown at autopsy.’’ 
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Case Reports 


BILATERAL MEGALO-URETER IN A CHILD 
ReturRN TO NoRMAL WITH PROLONGED CoNTROL oF INFECTION 


Water HEYMANN, M.D., JAMEs F. Martin, M.D. 
CLEVELAND, OHIO 


HE poor prognosis for infants presenting bilateral megalo-ureters is un- 

disputed. The unexpected possibility of influencing recovery in some of 
these children thus deserves attention. This has appeared to be achieved in 
one instance by effective and continuous control of the concomitant infection 
of the genitourinary tract. 


CASE REPORT 


First Admission, Oct. 9, 1943.—J. R., a 20-month-old white female infant, 
was admitted because of fever (38.5° to 40° C.) of four days’ duration. She 
had vomited, was irritable, and frequency of urination had been noted. She 
had received sulfathiazole (1.5 to 3.0 Gm. per day) for four days prior to 
admission. On entry the physical examination was essentially negative. Her 
weight was 10.7 kg. The urine on repeated examinations contained 10 to 15 
white blood cells per high power field. She was discharged with the diagnosis 
of ‘‘possible pyelitis.’’ 

Second Admission, Sept. 11, 1944.—The patient was again observed at the 
age of 214 years, when it was noted that her weight gain had not been satis- 
factory. She had had frequent episodes of fever, frequency and urgency of 
urination, and the urine had been observed to be cloudy. 

In March, 1944, she had been taken to another hospital where a cystoscopy 
was performed. The report is briefly summarized: ‘‘No trabeculations were 
seen. No evidence of bladder neck obstruction was found. The ureteral orifices 
were both markedly enlarged, about 1 em. across. Retrograde pyelograms 
showed bilateral hydronephrosis and hydro-ureter.’’ 

On entry she was fairly well developed and nourished, but she was pale, 
listless, anorexic, and the abdomen was prominent. Blood pressure was 84/50 
mm. Hg. The eyegrounds were normal. The urine contained a trace of 
albumin and, microscopically, 1 east; 75 to 100 white blood cells and 2 to 4 
red blood cells were observed in each high power field. Urine cultures grew 
Bacillus coli and enterococeus. Sedimentation rate was 46 mm. ( Westergreen). 
Phenolsulfonphthalein excretion was 78 per cent within one hour. Blood eal- 
cium was 11.7 mg. per cent, phosphorus 4.5 mg. per cent, nonprotein nitrogen 
34, and creatinine 1.1 mg. per cent. Intradermal tuberculin test 1:1,000 was 
negative. X-rays of wrists and lumbosacral spine showed no abnormalities. 
Cystoscopy revealed ‘‘the ureteral mucosa to be somewhat redundant, but no 
obstruction was found in the bladder neck region. ”’ 

Sept. 25, 1944, excretory urograms were made with plates taken at 5, 10, 15, 
20, 30, and 45 minutes after the intravenous injection of 20 c.c. of Diodrast. 
(Fig. 1.) Adequate visualization was not obtained until forty-five minutes 
after the injection of the Diotrast. The renal pelves and calices were moderately 
dilated. Both ureters were markedly dilated and slightly tortuous, measuring 
2 em. in diameter at the level of the fourth lumbar vertebra. The bladder 
shadow was poorly defined. 


From the Department of Pediatrics and the Department of Radiology, Western Reserve 
University School of Medicine, Cleveland, Ohio. 
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On Sept. 27, 1944, eystograms were made in the anterior-posterior and 
lateral projection following the instillation of 200 ¢.c. of 6 per cent sodium 
iodide solution into the bladder. There was reflux of the opaque media into both 
ureters and kidney pelves. The kidney pelves were moderately dilated and 
the major and minor ealices were slightly dilated. Both ureters were markedly 
dilated and slightly tortuous, measuring 1.5 em. in diameter at the level of the 
fourth lumbar vertebra. The bladder shadow was moderately enlarged with 
a smooth contour throughout. There was no evidence of diverticulum formation 
or trabeculation of the bladder. 

The patient was given 15,000 units of penicillin intramuscularly every 
three hours and 0.5 Gm. sulfadiazine three times daily for thirty days without 
a definite change in the urinary findings. She was discharged on sulfathiazole 
0.5 Gm. three times daily. Vitamins, iron, and Vitamin K (2 mg. orally twice 
weekly) were prescribed. 


Third Admission, June 26, 1945.—The patient, now 314 years old, was 
‘admitted suffering from gingivitis and pharyngitis. She was fairly well nour- 
ished and developed. Her weight was 13.2 kg., height 94 em., and temperature 
38.5° C. The urine contained no albumin but 100 white blood cells per high 
power field. The culture grew nonhemolytie B. coli. The blood sulfathiazole 
concentration was 3.9 mg. per cent. She was discharged on sulfathiazole 0.5 
Gm. three times daily. 

Fourth Admission, April 22, 1946—The patient, now 4% years old, was 
admitted for re-examination. She weighed 14 kg. The urine examination re- 
vealed albumin 1 plus and 80 to 90 white blood cells. Culture grew B. coli. 
The sedimentation rate was 65 mm. 
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On April 24, 1946, cystograms were made in the anterior-posterior and 
lateral projection following the instillation of 200 ¢.c. of 6 per cent sodium 
iodide solution into the bladder. (Fig. 2.) There was reflux of the opaque 
media into both ureters and kidney pelves. The renal pelves were moderately 
dilated and the major and minor calices were slightly dilated. Both ureters 
were markedly dilated and slightly tortuous, measuring 1.5 em. in diameter at 
the level of the fourth lumbar vertebra. The bladder shadow was moderately 
enlarged with a smooth contour throughout. There was no evidence of diver- 
ticulum formation or trabeculation of the bladder. Comparison with the cysto- 
grams of Sept. 27, 1944, suggested a slight increase in the dilatation and tor- 
tuosity of the ureters. 

The patient was given streptomycin 25,000 units every three hours for 
eight days until a total of 1,350,000 units had been administered. Two days 
after streptomycin therapy had been instituted the urine cultures were nega- 
tive. The urine examination showed a 1 plus albumin reaction and 1 to 2 white 
blood cells were found in the centrifuged specimen. 

Fifth Admission, May 5, 1947.—The medication was changed in June, 
1946, from sulfathiazole to sulfadiazine, first 0.5 Gm. three times a day, followed 
by 0.25 Gm. four times daily. The urine had been negative for albumin and 
white blood cells since December, 1946. The patient had been gaining in 
weight; her appetite color had improved. She was very active and was attend- 
ing school. She appeared to be a healthy, well-developed and well-nourished 
514-year-old girl. Her weight was 17°4 kg. The sedimentation rate was 9 mm. 
The urine contained no albumin and only 0 to 10 white blood cells. Culture 
grew Streptococcus faecalis, The biood urea nitrogen was 16.5 mg. per cent; 
the creatinine 1.0 mg. per cent. Her osseous development corresponded to a 
chronological age of 5 years. 

On May 8, 1947, cystograms were made in the anterior-posterior and lateral 
projection following the instillation of 230 ¢.c. of 6 per cent sodium iodide solu- 
tion into the bladder. (Fig. 3.) The roentgenograms demonstrated reflux into 
the left ureter which was moderately dilated and tortuous, measuring 12 mm. 
in width. The left renal pelvis was slightly dilated. The left renal calices were 
poorly visualized. The right upper urinary tract was not visualized. The 
bladder shadow was smooth and regular in contour and normal in size. 

Excretory urograms taken May 6, 1947, with plates at 5, 10, 15, 20, 30, and 
45 minutes following the intravenous injection of 20 ¢.c. of Diodrast demon- 
strated slight dilatation of the renal pelves. The minor renal calicses were not 
adequately visualized. The upper two-thirds of the ureters were not clearly 
outlined. The lower one-third of each ureter was visualized on several of the 
roentgenograms and each one was shown to have a normal caliber. The bladder 
shadow was smooth and regular in contour. Sulfadiazine, 0.25 Gm. four times 
a day, was recommended as homegoing medication. 

Sixth Admission, Feb. 15 1949.—The patient was 7 years old. Her weight 
was 23.7 kg., her height 120.5 em. She was a healthy looking girl. She had 
been going to school uninterruptedly. Her appetite was excellent. The blood 
pressure was 110/70 mm. Hg. Urine examination revealed no albumin and 1 
to 2 white blood cells. Two urine cultures were negative. Blood urea nitrogen 
was 15.8 mg. per cent, creatinine 1.0 mg. per cent, blood calcium 10.8 mg. per 
cent, and phosphorus 5.0 mg. per cent. Sedimentation rate was 18 mm. Tuber- 
eulin 1:1,000 was negative. 

On Feb. 16, 1949, eystograms were made in the anterior-posterior and 
lateral projection following the instillation of 150 ¢.c. of 4 per cent sodium 
, iodide into the bladder. (Fig. 4.) There was no evidence of reflux of opaque 
media into the ureters. The bladder shadow was smooth in contour and normal 
in size. 
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Excretory urograms made at 5, 10, 15, 20, and 30 minutes following the 
intravenous injection of 20 ¢.c. of Diodrast showed normal renal ecalices. The 
renal pelves were normal in size and contour. The roentgenogram made at ten 
minutes after the injection of Diodrast visualized the major portion of the 
right ureter, which was normal in caliber and contour. The roentgenogram 
made at fifteen minutes after the injection of Diodrast showed the left ureter 
to be normal. The bladder was incompletely filled but the contour was smooth 
and regular. 


DISCUSSION 


A report of return to normal of bilateral, possibly congenital, megalo- 
ureters with hydronephrosis has not been found in the literature. The possi- 
bility that a bladder neck obstruction might unknowingly have been removed 
when our patient was cystoscoped for the first time, in March, 1944, is taken 
into account. That this did not cause the favorable outcome is indicated since 
twenty months after the first cystoscopy, the sedimentation rate, the urine, the 
cystograms, and intravenous pyelograms did not reveal any improvement. The 
ureters were even wider and more tortuous. Only after streptomycin therapy 
had sterilized the urine and the infection had been uninterruptedly controlled 
by continuous sulfadiazine medication for many months, did the patient show 
improvement in appetite, nutrition, and weight. After the urine had been 
normal for one year, the sedimentation rate was 9 mm. and unquestionable 
radiographic evidence of improvement was obtained. After thirty-two months 
of suecessful chemoprophylaxis, normal cystograms and intravenous pyelograms 
were observed in an apparently healthy child. 

Correlation of the anatomical regression of dilated ureters and renal pelves 
with a complete and continuous control of the genito-urinary tract infection is 


apparent. Whether a permanent recovery has been obtained in our patient can- 
not be stated. The questionable slight dilatation of the renal ealices, visible on 
the last intravenous pyelograms (Fig. 4), induces us to continue the sulfadiazine 
medication for possibly another year. 


SUMMARY 


A ease of bilateral megalo-ureters is reported. Streptomycin therapy fol- 
lowed by daily administration of 1.0 to 1.5 Gm. of sulfadiazine controlled the 
infection of the genitourinary tract. After thirty-two months of therapy, the 
eystograms and intravenous pyelograms appeared normal. 


OSTEITIS TUBERCULOSA MULTIPLEX CYSTICA: ITS TREATMENT 
WITH STREPTOMYCIN AND PROMIZOLE 


Martin Turkisu, M.D., James W. Murpuy, M.D., Peter Roopy, M.D., 
AND RayMonp SaiGu, M.D. 
Brook.yn, N. Y. 


ULTIPLE eystie tubereulous lesions of bone is a relatively uncommon 
M disease. Its rarity per se is of sufficient import to warrant reporting 
each new ease. The fact that the following case was treated with streptomycin 
and Promizole makes it of especial interest. 

When Jungling, first in 1920," and again in 1928,” reported on this disease, 
he noted the following characteristics: (1) there was gradual onset, usually 
during puberty or thereafter; (2) pain was present early but was not severe; 
(3) the small, long bones of the hands and feet were those affected; (4) there 
was marked cystic degeneraiton of the bone, readily seen roentgenologically, 
and with a tendency for the smaller lesions to fuse and form large cysts; (5) 
there was no involvement of the periosteum or joints; (6) there was often in- 
volvement of the skin in the affected area (sareoid); (7) tuberele bacilli 
were not found by stain, culture, or guinea pig inoculation; (8) tubereulin 
skin tests were usually negative; (9) the histologie picture was that of 
epithelioid and lymphoeytie cells, occasional giant cells, but no caseation and 
no tuberele bacilli; (10) the course was slow with a definite tendency toward 
spontaneous improvement and even recovery. 

The reported cases of this disease in children have differed somewhat in 
that: (1) tuberculin skin tests were usually positive; (2) guinea pig inocula- 
tions and/or cultures were not infrequently positive; (3) caseation was 
oceasionally noted; (4) associated skin lesions were only rarely seen; (5) the 
long, hollow bones were sometimes involved; and (6) although the local lesion 
had a tendency to heal, frequently the patient died of generalized tuberculosis. 

Since 1931° there have been a number of pediatric cases reported. In 
1938, Law and Perham collected ten cases**'? from the literature and added an 
eleventh.'! Six additional case reports'**"* have brought this total to seven- 
teen. This, as far as we know, is the eighteenth proved ease. 

L. H., a 19-month-old Negro male infant, was admitted to Cumberland 
Hospital on June 28, 1948, with a chief complaint of a mass on the dorsal 
aspect of the right hand. 

Past History—There were no birth or postnatal complications. When the 
patient was 9 months of age his father died of tuberculosis, there being a history 
of close contact. At 18 months of age the patient was seen in the Outpatient 
Department because of a swelling of three weeks’ duration on the dorsum of the 
right hand. The patient had full movement of his hand, and did not complain 
of pain with motion. The mass was the size of a pigeon egg, was nontender, 
had a gelatinous consistency, and was not fluetuant. X-ray taken at that time 
revealed ‘‘a fusiform expansion of the shaft of the right third metacarpal 
bone.’’ The roentgenologist’s impression was spina ventosa. The patient was 
again seen one month later and was admitted to the surgical service because the 
mass had increased in size and was now red and fluectuant. 


From the Department of Pediatrics, Cumberland Hospital, Brooklyn, N. Y. Dr. T. B. 
Givan, Director. 
Clinical ‘presentation before the Brooklyn Academy of Pediatrics, April 29, 1949. 
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The admission physical examination revealed an irritable, chronically ill 
Negro male of 19 months who could not sit or stand without support and whose 
positive physical findings were limited to the mass on the dorsum of the right 
hand. His temperature was 100° F. and his weight was 22 pounds. 


Fig. 2.—Multiple cystic tuberculous lesions of the skull and mandible. 
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Clinical Course.—X-ray of the right hand on admission disclosed a notch- 
like defect at the juncture of the distal and middle thirds of the third right 
metacarpal at its ulnar aspect. In addition, there was a widening of the 
medullary canal and corresponding thinning of the cortex with a fine sub- 
periosteal laminated bone formation. Shortly after the child was seen and 
accepted by the pediatric service, 4 ¢.c. of a yellowish, viscid material were 
aspirated from the abseess and 100,000 units of penicillin instilled. At this 
time penicillin was begun intramuscularly, the dosage being 100,000 units 
every three hours. Hemogram showed a hemoglobin of 63 per cent, a red blood 
cell count of 3.4 millions, a white blood cell count of 20,000 with 43 per cent 
polymorphonuelear cells, 50 per cent lymphocytes, and 7 per cent mononuclear 
cells. The urinalysis, blood culture, and blood Wassermann were negative. 
X-rays were reported as follows: Skull: numerous punched-out areas were 
seattered through the parietal and frontal regions. Mandible: several large, 
eystlike, sharply outlined, rather ragged areas of bone rarefaction were in the 
right horizontal ramus and in the mental region. Chest: prominent markings 
were noted throughout the lung fields. Pelvis and long bones were negative. 
The tuberculin patch test done July 12, 1948, was positive. After about a week 
of penicillin therapy it was noted that the infant was slowly going downhill; 
he could hardly sit up, could not stand, and was extremely irritable. He de- 
veloped a swelling under the right eye and several abscesses of the gums. Culture 
of the material aspirated from the abscess of the right hand was reported 
negative for pyogenic organisms. In view of this and because of the positive 
tubereulin patch test, the history of tuberculous contact, and the suggestive 
x-ray findings, the infant was started on streptomycin and Promizole therapy. 
Streptomycin, .25 Gm. was given six-hourly and .5 Gm. of Promizole was 
given twice daily. On Aug. 9, 1948, culture of the material aspirated from 
the abscess on the right hand was reported positive for acid-fast bacilli. On 
August 19, one of the cystlike areas of the skull was biopsied. The surgeon 
was guided by the depression felt immediately over the defect. On removing 
the cyst, the dura was exposed; however, the wound healed by primary inten- 
tion. The area contained a cystlike structure from which a cheesy, gelatinous 
material could be expressed. Culture of the contents was negative for acid- 
fast bacilli. Microscopic examination revealed occasional tubercles and 
oceasional Langhans giant cells but no tuberele bacilli, and was reported as 
indicative of tuberculous osteitis. Bone marrow study showed a considerable 
inerease in lymphocytes, many of them immature, a shift to the left of the 
granulocyte series, many to the nonsegmental stage, and a marked reduction 
in the megakaryocytes, all of which suggested an irritation to the lymphatic 
system and possibly a myelophthisis of the bone marrow. 

With streptomycin and Promizole, the infant showed gradual but definite 
improvement. After one month of such therapy he became cheerful and play- 
ful. The erythrocyte sedimentation rate returned to normal and a hemogram 
showed a hemoglobin of 55 per cent; 4.07 millions red blood cells; and 16,900 
white blood cells with 39 per cent polymorphonuelear cells and 61 per cent 
lymphocytes. The patient could walk with support and had gained 2 pounds 
in weight following two months of treatment. X-rays showed marked retro- 
gression of the tony pathology of the right hand, while those of the skull and 
mandible showed no change. An incidental finding was the presence of an 
eosinophilia of 14 per cent on one oceasion and 5 per cent on two others; this 
was attributed to streptomycin therapy. Streptomycin was discontinued on 
Nov. 18, 1948, after one hundred twenty days of therapy, the Promizole being 
continued. After five months of treatment the appearance of the metacarpal 
of the right hand was entirely normal, no radiolucencies were visible in the 
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right mandible but a slight vacuolization was still present in the left horizontal 
ramus, and the radiolucent defects in the skull were now only dimly seen. 
Promizole was discontinued after six months. At this time cystic areas were 
no longer visualized in the skull bones. 

Other laboratory work done initially and regularly during the patient’s 
hospitalization included determinations of the levels of calcium, phosphorus, 
cholesterol, cholesterol esters, total proteins, and A/G ratio; these were always 
within normal limits, as were the biweekly urinanalyses. 

With the exception of several upper respiratory infections which re- 
sponded to penicillin and sulfadiazene, the patient’s progress was satisfactory, 
the erythrocyte sedimentation rate continuing to be normal and his hemogram 
showing a more normal picture, the hemoglobin becoming 70 per cent with a 
red blood cell count of four million and a white blood cell count of 8,700 with 
26 per cent polymorphonuclear cells, 72 per cent lymphocytes, and 2 per cent 
eosinophils. 

The patient was discharged to our Outpatient Department on Feb. 7, 
1949, at 26 months of age. At present he is 30 months of age, weighs 27 
pounds, and is 35 inches tall. He ean walk without support, has begun 
to talk, and shows an active interest in his surroundings. There is no clinical 
evidence of eighth nerve damage. 

In all of the reported cases treatment has been confined to such measures 
as symptomatic therapy, surgical procedures for abscess formation, ortho- 
pedie appliances, ete. The case presented is, to our knowledge, the first ever 
to have been treated with streptomycin and/or Promizole. Whether or not 
the improvement that occurred in the bone picture of this patient can be ex- 
plained by the natural evolution of this disease or by the medications admin- 
istered is a difficult question to answer. The tendency in this disease is for the 
osseous lesions to improve progressively, in the great majority of cases, 
despite the form of therapy employed. It is our impression, from perusal of 
the literature, that the course of the bone disease has varied from six to 
eighteen months, with the preponderance of the eases falling in the longer time 
period. On the average, it takes from six to twelve months for roentgenologic 
improvement to be apparent. In our ease the metacarpal lesion healed in 
approximately two months and the skull and mandibular lesions in five to six 
months. 

Our decision to administer streptomycin therapy to our patient was 
influenced by the efficacy of this antibiotic in other forms of bone tuber- 
culosis.***° The dosage employed was arbitrarily decided. No more than four 
months of treatment was considered advisable because of the fact that re- 
sistant strains of the tubercle bacillus are undoubtedly present before the 
completion of this period.*'| We decided to employ Promizole in conjunction 
with streptomycin inasmuch as the combination of both drugs has been re- 
ported to be more efficacious against the tubercle bacillus than one or the other 
singly.** *° 

SUMMARY AND CONCLUSION 


The eighteenth proved ease of osteitis tuberculosa multiplex eystica has 
been presented with pertinent laboratory, pathologic, and roentgenologie find- 
ings. This is the first case of which we know to have been treated with 
streptomycin and Promizole. It is the authors’ impression that the usage of 
specific medications has tended to shorten the course of the disease. 
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INFECTIOUS MONONUCLEOSIS TREATED WITH 
CHLOROMYCETIN 


Puiuie L. Lewis, M.D. 
New York, N. Y. 


INTRODUCTION 


HLOROMYCETIN was selected as a chemotherapeutic agent for a case of 

infectious mononucleosis because of its wide antibacterial and possible anti- 
viral activity. Chloromyecetin was administered after penicillin and aureo- 
mycin had been used without any apparent affect. This case seems of sufficient 
interest to warrant reporting because of the marked improvement the patient 
showed after chloromycetin therapy was started. A review of the literature 
to date does not disclose any other case of infectious mononucleosis treated with 
chloromycetin. 

History and Physical Examination.—An 8-year-old white boy was admitted 
to the Lenox Hill Hospital on May 6, 1949. The patient’s mother stated that 
for the past week he had been restless and lethargic and four days before 
admission he developed a fever and a ‘‘sore throat.’’ He was seen by his family 
physician who treated his pharynx locally. On the following day the symptoms 
still persisted. The patient was seen by another physician who administered 
intramuscular penicillin every day for three days prior to admission. However, 
his temperature continued to range between 102° and 103° F. and his throat 
became more painful. There had been no history of sulfonamide therapy. On 
admission the physical examination revealed the temperature to be 102° F., 
pulse 112, and respirations 21. The patient appeared to be acutely ill. The 
pharynx and tonsils were acutely inflamed. The tonsils were hypertrophied and 
eryptic. On the posterior pharyngeal wall, anterior tonsillar pillars, and soft 
palate, there were small, discreet, white, ulcerative patches. The tongue was 
red and dry. There were several small nontender glands palpable in the an- 
terior and posterior cervical chain. There was no nasal discharge or inflamma- 
tion of the typaniec membrane. The chest was clear. The liver was palpable 
two fingerbreadths below the costal margin and the tip of the spleen was pal- 
pable. 
Laboratory Examination ——On admission the hemoglobin was 83 per cent; 
red blood cells, 4,500,000; white blood cells, 3,330; polymorphonuclears, 43; 
lymphoeytes, 56; basophiles, 1. Urine was normal. 

Urine culture and blood cultures were sterile. Agglutinations for bru- 
cellosis, typhoid, and paratyphoid were negative. Throat culture revealed a 
mixed culture of Micrococcus catarrhalis, Micrococcus siccus, Staphylococcus 
albus, Bacillus influenza, Bacillus diphtheroid and pneumococeus. There were 
no diptheria organisms. Chest film was normal. Heterophile antibody aggluti- 
nation with nonabsorbed serum was positive in dilution 1-224; with guinea pig 
kidney-absorbed serum it was positive in dilution 1-112; there was no agglutina- 
tion with serum absorbed with boiled beef erythrocytes. 

Clinical Course.—The patient was given aqueous procaine penicillin, 300,000 
units every day, and Cepacol mouth washes. His temperature continued to 
spike every day between 102 and 104° F. The white count remained depressed 
until approximately the second week of his hospitalization, when it rose to 
14,800 with 84 per cent lymphocytes. At this time there were numerous large, 
atypieal lymphocytes. Beeause the patient’s symptoms persisted, aureomycin, 
250 mg. every four hours, was administered for two days without effect, and 
then stopped because of diarrhea. Penicillin was also discontinued. The pa- 
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tient became extremely ill; he could not sit up in bed and refused all food. His 
pharynx beeame severely inflamed and there were numerous large ulcerations 
in the mouth and oral pharynx. 

On the fourteenth day of illness chloromycetin (30 mg. per kilogram) was 
administered, 0.25 Gm. every six hours, for a total of 2.25 Gm. The following 
day the patient’s temperature dropped to within normal limits and he showed a 
marked clinical improvement. He was able to talk and swallow without dif- 
ficulty and appeared to be no longer in any discomfort. The pharynx appeared 
greatly improved. 

Chloromyeetin was given for a total of three days (3 Gm.).. The patient 
remained essentially afebrile, his mouth lesions continued to clear, and he re- 
mained asymptomatic. Heterophile agglutination titer dropped to 1:56. The 
child was discharged home on the twenty-first day of illness. While at home, 
however, he became quite ill again spiking temperature to 101° F. New painful 
ulcerative lesions occurred in the mouth, causing him to refuse to eat. The pa- 
tient was readmitted to the hospital, at which time physical examination re- 
vealed him to be acutely ill. There were numerous small ulcerative lesions in 
the mouth and pharynx. The liver and spleen were palpable 11% fingerbreadths 
below the costal margin. There was very slight cervical adenopathy. 

Heterophile agglutination was positive in dilutions 1:224. Chloromyecetin, 
0.25 Gm. every six hours, was started. Within a day the patient was very much 
improved and he began to eat again. He continued to improve quickly. The 
temperature remained normal and oral lesions began to heal rapidly. Chloro- 
mycetin was administered for a week. On the ninth hospital day the boy’s oral 
lesions had healed and he was discharged home. 


DISCUSSION 


It has been shown by Smadel and Jackson' that chloromycetin is an effective 
drug in the treatment of certain viral diseases. The etiologic agent of infectious 
mononucleosis has not been determined as yet. It is believed to be caused by a 
virus and investigative work by Van den Berghe and Nettleship® * strongly sub- 
stantiates this hypothesis. The case deseribed showed marked improvement 
following the administration of chloromycetin. Penicillin or aureomyein did 
not alter the eourse of the disease. Chloromycetin therapy was started after 
the patient had been ill for two weeks and it could be open to question whether 
the disease perhaps had run its natural course. However, the immediate im- 
provement in the patient both times following the administration of chloro- 
mycetin was marked. It is felt in retrospect that the patient’s first course of 
therapy was inadequate and should have been continued for a longer length of 
time in order to have prevented a relapse. 

This case has been presented in order to demonstrate the possibility that 
chloromycetin may have a specific action on the course of infectious mono- 
nucleosis. 

SUMMARY 


A ease of infectious mononucleosis is presented which showed marked im- 
provement following the administration of chloromycetin. 
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Clinical Conference 


CASES PRESENTED AT CONFERENCES AT THE ST. LOUIS 
CHILDREN’S HOSPITAL DURING 1949 


Chloromycetin in the Treatment of Typhoid Fever 


Dr. Leo F. Gowren.—Case 1: D. K., an 8-year-old Negro girl weighing 
20 kg., was admitted to St. Louis Children’s Hospital on Jan. 28, 1949, with 
the complaints of fever, chills, headache, cough, delirium, constipation, and 
lethargy for eight days.’ On admission her temperature was 105.8° F., respira- 
tions 30, pulse 110. Although she was acutely ill, the physical examination 
was essentially negative except for hyperpnea and expiratory wheezes through- 
out both lung fields. The white blood cell count was 7,300; differential juvenile 
4, stab 4, segmented 24, lymphocytes 68. During the first six days after 
admission her clinical picture did not improve even though penicillin and 
streptomycin were employed. A definite diagnosis of typhoid was made at 
the end of this period when the blood and stool cultures obtained on admission 
were reported positive for Eberthella typhosa. Aureomycin was begun Feb. 3, 
1949, in the amount of 50 mg. per kilogram body weight per twenty-four hours 
and then increased to 100 mg. per kilogram three days later. There was but 
little improvement until the fifth day of treatment, when the temperature began 
to fall by lysis; after eight days of treatment it remained normal. The aureo- 
mycin was then discontinued, but eleven days later, on February 22, the tem- 
perature again rose to 103 to 105° F. with reappearance of the initial symptoms, 
and the blood and stool cultures were again positive for EZ. typhosa. Chloro- 
myecetin was begun on Feb. 26, one gram as thé initial dose and 0.25 Gm. 
administered at two-hour intervals afterward. Within two and one-half days 
the temperature had dropped to below 100° F.. and remained there. With con- 
tinued treatment repeat blood and urine cultures were negative, but positive 
stool cultures were obtained on the second and the tenth day after chloro- 
myecetin was discontinued. The child remained well, however, and was dis- 
charged eleven days after chloromycetin had been discontinued. 


Case 2: S. P., a white girl weighing 60 kg., aged 1314 years, was admitted 
to St. Louis Children’s Hospital on Feb. 4, 1949, with high fever and delirium. 
Fourteen days previously her illness began with headache, malaise, cough, and 
anorexia, followed by chills and fever. On admission to a local hospital, 
penicillin, streptomycin, and sulfonamides were given. Diarrhea and vomiting 
developed, with red spots appearing on the skin. The following day she was 
transferred to a second hospital where diagnostic studies were continued. Her 
temperature was remittent during this time, ranging from 105.5 to 98.6° F. 

From the St. Louis Children’s Hospital and the Department of Pediatrics, Washington 
University School of Medicine. 
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Beeause of delirium, persistent fever, splenomegaly, bradycardia, rose spots, 
and leucopenia, she was transferred to St. Louis Children’s Hosptial. On 
admission her temperature was 106.4° F., pulse 104, respirations 22. Blood 
cultures previously taken were reported positive for EZ. typhosa, and this organ- 
ism was found to be sensitive to less than 5 gamma per ecubie centimeter of 
aureomycin. On Feb. 6, 1949, aureomyein was begun in doses of 1.25 Gm. 
every four hours and continued until Feb. 22, 1949, without any improvement. 
Blood and stool cultures remained positive. On February 26 (the thirty- 
fifth day of her disease), chloromycetin was begun in the amount of 100 mg. 
per kilogram per twenty-four hours and continued in dosage of 0.75 Gm. 
every three hours. The temperature came down by lysis to normal on the fifth 
day of treatment and remained there. 


Case 3: H. M., a white boy aged 914 years, weighing 31 kg., was admitted 
to St. Louis Children’s Hospital on June 17, 1949 (the probable twenty-ninth 
day of his disease). For nearly four weeks he had experienced chills, fever, 
muscle aches, profuse sweats, cough, vomiting, and had lost 12 pounds in 
weight. On admission his temperature was 105° F., pulse 138, respirations 22, 
and the initial blood cultures were positive for E. typhosa. Blood agglutination 
titer was 1:160, white blood cells, 8,600, stabs 28, segmented 46, lymphocytes 
26. The following morning chloromycetin was begun, one gram initially and 
0.25 Gm. every three hours afterward. His temperature came down by lysis, 
and after ninety-six hours it was normal except for one spike to 101° F. Blood 
cultures became sterile, and no positive stool or urine cultures were obtained 
after chloromycetin was begun. 


Case 4: E. B., a Negro girl aged 7 years, weighing 19.3 kg., was admitted 
to St. Louis County Hospital on July 1, 1949, the fifth day of her illness, with 
complaints of high fever, abdominal pain, loose stools, rigor, and lethargy. The 
temperature had ranged from 98 to 105° F. On admission she looked acutely 
ill. The temperature was 106° F., pulse 105, respirations 24. The tongue was 
coated on the dorsum while the tip and edges were red. The initial white blood 
cell count was 8,600, stabs 14, segmented 65, lymphocytes 18, monocytes 3. 
Penicillin and streptomycin were started, awaiting results of cultures. On the 
second hospital day penicillin and streptomycin were discontinued, and chloro- 
mycetin was begun, one gram initially and 0.25 Gm. every three hours after- 
ward. After seventy-two hours she was neither febrile nor toxic. The initial 
blood and stool cultures were positive for E. typhosa. Four days after admission 
the blood agglutination titer of O antigen was 1:640 and H antigen 1:1,280. 
' She was discharged home on her twenty-second hospital day after fifteen days 
of normal temperature, twenty-six days after the onset of the disease. She 
returned home and did well until the twelfth day after her discharge, when 
she again developed high fever with polydipsia and polyuria and was re- 
admitted Aug. 3, 1949, in a relapse. In the interval the water source had been 
chlorinated by the Health Department and was considered safe. The milk 
supply and the people in her environment were also examined and considered 
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safe. The blood and stool cultures taken on readmission were again positive 
for E. typhosa. Chloromycetin was reinstated, and again in seventy-two hours 
she was afebrile, and only once subsequently did she have any elevation of 
temperature. All further cultures were negative. She was discharged as cured 
on Aug. 18, 1949, the fifty-third day from the onset of her illness and fifteen 
days after her second hospital admission. No evidence of positive cultures or 
of relapse has been noted in subsequent clinic follow-up visits. 
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Case 5: A. B., a Negro boy aged 9 years, weighing 30 kg. (a sibling of 
E. B., Case 4), was admitted to St. Louis County Hospital on July 5, 1949, with 
complaints of high fever, lassitude, and constipation. On admission he seemed 
acutely ill. The temperature was 104° F., pulse 100, and respirations 22. 
The initial white blood cell count was 6,950, differential stabs 13, segmented 
41, lymphocytes 39, monocytes 7. The initial blood and stool cultures were 
positive for E. typhosa. On the second hospital day chloromyecetin was begun, 
one gram initially and then 0.25 Gm. every three hours afterward. Ninety- 
six hours after treatment was started he was neither toxic nor febrile. After 
the temperature remained below 99.6° F., no further positive cultures were 
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obtained. He was discharged on his eighteenth hospital day after twelve days 
of normal temperature, twenty-one days after the onset of the disease. Follow- 
up clinie visits revealed uneventful recovery, and stool cultures have remained 
negative. 

DISCUSSION 

Chloromyecetin, because of its known efficacy in the treatment of adults with 
typhoid fever, was used in the treatment of these children. Two series’? with 
good results in adults have already been reported, but thus far there have 
been no extensive reports of its use in children with typhoid fever, although 
Stiller* has reported one case. Children appear to require a somewhat longer 
period for complete freedom from subjective complaints. An average period 
of 88.8 hours was required for these children to become afrebrile as compared 
with 84.0 hours in Woodward’s series. It is not uncommon for the temperature 
to be just a little irregular through the fifth to sixth day. Three of these 
patients were treated late in their disease, and the other two were treated 
very early. In all five children the initial response was the same, and all 
cleared up promptly. Relapse occurred in one of the five cases, also in ae- 
cord with Woodward’s' figure of a 20 per cent incidence of relapse. 

Not only did one ease in this series have positive stool cultures following 
the termination of chloromycetin, but in other series this has been noted and 
commented on by Woodward and later by Murgatroyd.* This is of real im- 
portance and makes mandatory the obtaining of negative stool cultures for a 
period of two weeks after chloromyecetin is discontinued in order to detect a 
patient clinically eured but still in a carrier state or to declare a patient free 
of the infection. The patient who had the relapse received chloromycetin for 
a longer period (twelve days) during the second course of treatment. Because 
it is possible to obtain positive stool cultures and because 20 per cent may 
relapse after treatment for seven or eight days, it might be well to treat these 
patients for ten to twelve days rather than stop therapy earlier. 

At present there are three additional children in the hospital critically 
ill with typhoid fever. They have been here for only three to five days, so that 
long-term observation is not as yet possible. On admission all 3 were critically 
ill. Intensive therapy with chloromycetin and general supportive measures 
have resulted in rapid improvement, just as noted in the five patients just 
deseribed. 

All but one of these patients were treated with 50 mg. per kilogram per 
twenty-four hours, and this dose gave satisfactory results. 


Dr. Peter is the effect of chloromyeetin in typhoid 
carrier state? 


Dr. Mert J. Carson.—The preliminary results are inconsistent even when 
as much as 4.0 Gm. or more of chloromyecetin daily are used. Further investi- 
gation is underway on the use of the antibiotic in attempting to clear the carrier 
state because of its highly satisfactory results in in vitro sensitivity tests as 
well as the almost dramatic results from therapy in patients ill with typhoid 
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fever. When a patient is treated with an average dose of the drug, and yet 
his symptoms of fever and infection persist, one should suspect he is an 
unrecognized carrier with an acute exacerbation of the infection. One should 
then increase the dose immediately to 125 to 150 mg. per kilogram per twenty- 
four hours and continue treatment for at least fourteen days. The absence of 
a gall bladder has not altered the therapeutic prognosis in the carrier state. 
Douglas’ reports on a carrier from whose gall bladder a pure growth of 
Salmonella typhi, type EI, was isolated, and whose stools postcholecystectomy 
were positive for the typhoid organism. Subsequent to 20 Gm. of chloromyecetin 
her stools have remained negative on culture. 


Dr. Wituiam Crovucu.—Are there any ways to make it easier for the chil- 
dren to take this medicine? 


Dr. Leo Gowen.—It may be given rectally in the capsule, using 25 per 
cent more of the drug. Payne® has used it intravenously as a 10 per cent 
solution in propylene glycol. It may be subdivided into smaller capsules and 
be given orally. The objectionable taste may be lessened if the drug is put in- 
to a eold vehicle like chilled honey or cold gelatin or incorporated in other 
foods. A suppository prepared with a water-soluble base will soon be avail- 
able for reetal administration. 


Dr. JAMES McNert.—What is the usual dosage? 


Dr. Carson.—The dosage of 50 to 60 mg. per kilogram body weight per 
twenty-four hours given in equal amounts at intervals of four to six hours is 
usually adequate and should be continued as long as the patient is febrile; 
then the dose is reduced to 25 to 30 mg. per kilogram per twenty-four hours 
and given at the same interval and for ten to twelve days more. The interval 
between doses should not exceed eight hours as the blood level of the drug will 
fall below the minimum effective level of about 10 gamma per cubie centimeter 
of serum. The highest serum levels are obtained in 1.5 to 2.0 hours after 
oral administration and are maintained for at least seven hours above 10 
gamma per cubie centimeter of serum. The largest doses are indicated in 
the smallest children. 


Acquired Hemolytic Anemia: Possible Relationship to Active 
Bacterial Immunization 

Dr. Joun Herwec (Resident) —Case 1: J. B., 10-month-old white male 
infant, was well until five days before hospital admission, when the parents 
noted that his skin was pale and yellow in color. He seemed excessively 
drowsy and sleepy. His stools were yellow-orange in color, but no change 
in color of the urine was noted. He had vomited on one oceasion, but there 
were no other gastrointestinal systems. Nine days before hospitalization the 
patient had received his last diphtheria-tetanus immunization. 

There was no family history of hemolytic anemia. The patient’s birth, 
developmental, and past histories were negative. There was no known ex- 
posure to, or ingestion of, toxie agents. 
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He was an extremely pale, irritable infant. There was a lemon-yellow 
tint to the skin, but no petechiae or purpurie areas were seen. The sclerae 
were clear and the mucous membranes pale. There was a tachycardia of 180 
per minute. The liver was felt one fingerbreadth below the right costal 
margin, and the tip of the spleen was palpable. 

Laboratory data revealed a hemoglobin of 3.5 Gm. per cent, red blood 
cells 1.10 million, white blood cells 29,500 with 3 eosinophiles, 6 stabs, 26 
segmented, 64 lymphocytes and 20 normoblasts per 100 white blood cells. 
There was marked anisocytosis and poikilocytosis and an occasional stippled 
red blood cell. The reticulocyte count was 28.3 per cent. Blood indices were: 
M.C.V. 130 eubie microns, M.C.H. 32 gamma gamma, M.C.H.C. 24.6 per cent. 
jlood group was A, Rh positive; Kline and tuberculin tests were negative. 
The Coomb’s test was positive on several oceasions. Icterus index was 9. Red 
blood cell fragility test was normal. Routine urinalysis was normal. Urine 
was negative for bile, and there was no excessive excretion of urobilinogen 
in the urine. Stool was negative for bile and positive for urobilinogen, and 
the guaiae test was negative. A bone marrow examination revealed an ex- 
treme hypercellularity of the erythroid elements. No megaloblasts were seen. 
The myeloid elements and megakaryocytes were normal. Agglutinating anti- 
bodies in low titer were demonstrated in the patient’s serum. This was further 
confirmed by the indirect Coomb’s test. No hemolysins were demonstrated. 

After three transfusions the hemoglobin rose to 12.7 Gm. per cent, and the 
patient appeared considerably improved. However, during the next sixteen 
days the hemoglobin dropped to 6.6 Gm. and the baby was given two addi- 
tional transfusions. He was discharged after three weeks’ hospitalization 
with a hemoglobin of 14.7 Gm. per cent, red blood cells 4.33 million. 


Case 2: J. F., a 7-month-old white male infant, was well until about ten 
days prior to his first hospital admission. Three weeks before admission he re- 
ceived his first injection of pertussis vaccine, and eight days later his second in- 
jection was given. Shortly thereafter he became more restless and irritable and 
seemed pale. Four days before admission the parents noticed that the child’s 
skin was a pale yellow color. The stools were bright orange in color, and the 
urine was deep brown. He ate poorly but drank excessive amounts of water. 
There was no vomiting or diarrhea. There was no bleeding from any orifice. 

There is no family history of hemolytic anemia. Two members of the 
father’s family have allergic disorders. The birth, developmental, and past 
histories are negative. Because of the above complaints he was referred to this 
hospital. 

Physical examination revealed a very pale, listless, acutely ill infant. Tem- 
perature was 39° C. No icterus was noted. The mucous membranes were very 
pale. The heart was normal except for a tachycardia of 168 per minute. The 
liver was felt 3 fingerbreadths below the right costal margin, the spleen one 
fingerbreadth below the left costal margin. No lymphadenopathy was noted. 
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Laboratory data on admission revealed a hemoglobin of 4 Gm. per cent, red 
blood cells 1.14 million, white blood cells 23,550 with 1 eosinophile, 24 stabs, 42 
segmented, 32 lymphocytes, and 1 monocyte. Platelet count was 355,000, 
reticulocyte count 14.3 per cent. Red blood cells were polychromatice and hypo- 
chromic and exhibited anisoeytosis and poikilocytosis. There were 3 nucleated 
red blood ceils per 100 white blood cells. The red blood cells fragility test was 
normal. Coomb’s test was positive on two occasions. The M.C.V. was 106.4 
eubie microns, M.C.H. 31.4 gamma gamma, and the M.C.H.C. was 29.5 per 
cent. Icterus index was 30. The patient’s blood type was group O Rh,. 
Routine urinalysis was negative. There was no urobilinogen or bile in the urine 
on repeated examinations. Kline and tuberculin tests were negative. Bone 
marrow examination showed hypercellular marrow with marked erythroblastic 
activity. The myeloid elements and megakaryocytes were normal. No abnormal 
cells or megaloblasts were seen. 

The infant was transfused shortly after hospital admission. His tempera- 
ture fell to normal, and the white blood cells dropped to normal limits. During 
the next nineteen days the infant required seven transfusions due to the con- 
tinuing rapid hemolysis of the red blood cells. On discharge from the hospital 
the hemoglobin was 12.6 Gm. per cent with a red blood cell count of 4.27 million. 

Ile was readmitted to the hospital two weeks later. He had done well in 
the interim, and his blood count had been normal on two examinations. The 
evening before hospital admission he seemed irritable, and the following 
morning he was noted to be pale. 

On examination the infant was quite pale. The skin was sallow, but no 
icterus was noted. The liver was felt 24% fingerbreadths below the right 
costal margin. The tip of the spleen was palpable. 

Hemoglobin was 7.3 Gm. per cent, red blood cells 2.19 million, white blood 
cells 12,900 with 4 eosinophiles, 10 stabs, 40 segmented, and 46 lymphocytes. 
Reticuloeyte count was 0.8 per cent. Red blood cells were hypochromie. They 
showed anisocytosis and poikilocytosis. Urinalysis was normal and showed no 
urobilinogen or bile. Red blood cell fragility test was again normal. Coomb’s 
test was positive. Icteric index was 10. He was given five transfusions during 
the next eight days with marked symptomatic improvement. 


DISCUSSION 


Dr. W. G. KiincBere.—These two infants, one 7 months and one 10 months 
old, exhibit an unusual type of acute acquired hemolytic anemia. Peculiarly 
enough, they were admitted within a few days of each other. Their histories 
are both typical in that there was a sudden onset of anorexia, malaise, pallor, 
and a yellowish tint to the skin. Both gave a history of stools that were bright 
orange in eolor, suggestive of excess urobilinogen in the stools, and one gave 
a history of urine which was deep brown in color, which is also suggestive of 
urobilinogen in the urine. There was no history suggestive of hemoglobinuria. 
The physical examination in these infants was also quite typical in that they 
were quite pale and irritable; there was a definite tachycardia in both, and the 
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liver and spleen were palpably enlarged in both. All of these symptoms and 
signs are quite suggestive of an acute hemolytic anemia, but that can be con- 
firmed only by laboratory data. These infants exhibited the usual findings of 
a severe anemia with evidence on peripheral blood smear of bone marrow 
stimulation with the presence of nucleated red cells and a high reticulocyte 
count. There was a marked leucocytosis, and the platelets were extremely 
high in both. The blood indices were macrocytic, hyperchromic, which prob- 
ably is merely a reflection of the high reticwlocytosis and bone marrow stimula- 
tion. The hyperactivity of the bone marrow was confirmed by bone marrow 
examination, revealing a marked erythroblastie activity in both patients. The 
lack of excessive urobilinogen in the urine was somewhat disconcerting. This 
is usually found in aeute hemolytic anemias, and is usually necessary to be 
demonstrated in order that a diagnosis of an acute hemolytic anemia may be 
made. Since bile was not found in the urine and since there was definite 
evidence of hemolysis in the blood count, it was felt that the possibility of ob- 
structive jaundice was not evident. By history, the stools were bright orange 
in color and the urine was dark, both of which are suggestive of increased 
excretion of urobilinogen, and inasmuch as both qualitative and quantitative 
tests for urobilinogen were done on both of these patients without any ap- 
parent increase in the figures, one must presume that at the time of admission 
the excess urobilinogen had been excreted and was no longer present. How- 
ever, there is one other possible explanation in that within recent months we 
have had a Negro infant in this hospital who had severe sickle cell anemia 
and who for several months manifested rather typical clinical signs and symp- 
toms of an obstructive jaundice in addition to the hemolytic crises. The liver 
was markedly enlarged in this infant, and because of the persistence of severe 
jaundice and clay-colored stools, it was decided that an exploratory laparot- 
omy should be done. At the time of operation on this Negro infant, the liver 
was found to be markedly enlarged, and the extrahepatic biliary system was 
perfectly normal. A probe could be passed through all of its ramifications 
without difficulty. Biopsy was taken of the liver which was reported as show- 
ing severe parenchymatous necrosis of the liver. 

Thus, in hemolytic disease, if for some reason there is sufficient liver 
damage so that bile excretion does not oceur, there would not be excess forma- 
tion of urobilinogen in the intestines. If that should be true in these two 
infants, however, one would have to postulate that the liver damage was not 
great because bilirubin did not back up to a sufficient level to spill over into 
the urine. Regardless of the lack of excess urobilinogen in the urine, the 
diagnosis in these two infants seemed definite, based on the history of a 
sudden onset of anemia with constitutional symptoms associated with hepato- 
splenomegaly and the typieal laboratory findings of anemia and reticulo- 
eytosis. As is frequently found in aequired hemolytie anemia, the red blood 
cell fragility test was normal. This is one of the main diagnostic tests in 
differentiating acquired hemolytic anemia from congenital or familial hemo- 
lytie anemia, as in the latter the fragility test is always increased. It may on 
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occasion be increased in acquired hemolytic anemia, and this may give rise to 
difficulty in diagnosis for a period. 

The diagnosis of acquired hemolytic anemia can only be made after other 
forms of anemia, in which hemolysis is a characteristic part of the disease, 
are ruled out. For practical purposes, sickle cell anemia can be ruled out in 
both of these instances, as this is a disease that is primarily limited to the 
Negro race. The lack of spherocytosis and increased fragility of the red 
blood cells would make congenital or familial hemolytic anemia unlikely. 
There is no history of Mediterranean stock in the family, and there were no 
target cells to be seen on the smear, so that the diagnosis of Mediterranean 
anemia is unlikely. The most frequent hemolytic anemia to be found in in- 
faney is that known as erythroblastosis fetalis associated with the Rh factor. 
This is a disease of newborn infants and so does not concern us here. Acute 
leucemia is again rare in infancy and is ruled out particularly on the basis of 
the bone marrow examination. : 

Acute acquired hemolytic anemia may be caused by toxins and drugs, such 
as benzol and its derivatives, fava bean, and, in particular within recent years, 
the sulfonamide drugs. This is particularly true of sulfanilamide, although 
quite a few reports have appeared of an acquired hemolytic anemia being due 
to sulfadiazine and sulfamerazine. This is more particularly true in adults 
than it is in children. As far as I can find in the literature, there have been 
no cases previously described as possibly being due to either diphtheria-tetanus 
toxoid or pertussis vaccine. Many thousands of immunization courses have 
been given throughout the world, utilizing these agents, and one would expect 
that if these agents could be the cause of hemolytic anemia that cases should 
have occurred prior to this time. Nevertheless it is quite suggestive that in 
both of these infants a hemolytic anemia occurred several days after the second 
injection of the immunizing agent. It is therefore possible that these agents 
may have acted in these infants in an allergic manner, so that the first injec- 
tions were sufficient for sensitization and the second injections resulted in a 
production of an antibody specifically against the infant’s own red cells. This 
leads us to a discussion of the more usual type of acquired hemolytic anemia, 
the so-called idiopathic type. 

The usual type of acquired hemolytic anemia manifests itself by a history 
of infection, which is usually a respiratory type infection, a week or ten days 
prior to the development of acute symptoms. In many of these cases, espe- 
cially within recent years, laboratory evidence of autohemolysins and iso- 
agglutinins has been found. These can be demonstrated by appropriate serum 
tests, and the agglutinating antibodies were demonstrated in low titer in one 
of the patients presented. These antibodies can be found both in the serum 
of the patients with this type of hemolytic disease and also attached to the red 
cells of the patient. It is known to be a globulin and is heat labile. The 
etiological agent or agents which might produce this antibody, however, are 
not known. It is definite, however, that this type of an allergen produces 
specific antibodies against the patient’s cells which result in hemolysis of those 
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cells. It is undoubtedly analogous to what is presently known about the Rh 
factor and the production of the anti-Rh antibodies. Within recent years the 
Coomb’s test has proved to be a diagnostic test of erythroblastosis fetalis in 
the newborn infant. It is alse proving to be a diagnostic test in acquired 
hemolytic anemia, where isoagglutinins and autohemolysins are the causative 
agents. The Coomb’s serum is an antihuman globulin antiserum which can 
be used to demonstrate in the direct test the presence of a globulin antibody 
adsorbed onto the surface of the red cells that are being tested. As reported 
positive in the two infants described, it, therefore, demonstrates the presence 
of a specifie antibody on these infants’ cells. The presence of these antibodies 
free in the baby’s serum can also be demonstrated by means of the indirect 
Coomb’s test. In this test, normal group O cells are allowed to incubate with 
the infant’s serum, and after the period of incubation these cells are washed 
in saline to get rid of all of the serum globulin. They are then exposed to 
Coomb’s serum, and if a globulin antibody was present in the baby’s serum 
and attached itself to the red cells, these cells will then agglutinate when 
placed in the Coomb’s serum. As more eases of acquired hemolytic anemia 
are seen and this test is used as a diagnostic means, I am sure that it will 
prove to be as diagnostic in this disease as it is in erythroblastosis fetalis. 
The Coomb’s test has been found to be negative in congenital or familial 
hemolytie anemia. 

The treatment of acquired hemolytic anemia is that of multiple trans- 
fusions of whole blood as necessary to maintain a hemoglobin and red count 
within relatively normal limits. When this is done the process is usually self- 
limited and burns itself out within a few weeks’ time, so that they no longer 
require transfusions. Many times only a few transfusions are necessary to 
support the patient until the hemolytic process subsides. The hemolytic 
process in these two infants lasted somewhat longer than is usually seen. 
Hemolysis has not recurred in J. B.; J. F. required infrequent transfusions 
for about two months by his local doctor, but since that time has not shown 
any tendency for further hemolysis. Occasionally, one will see a case of 
aequired hemolytic anemia which will continue to hemolyze and will become 
chronie in nature. The spleen usually continues to enlarge in these patients 
and after several months have gone by and if the hemolytic process does not 
show signs of a decrease in activity, splenectomy is then usually advised. In 
some cases in which splenectomy has been done, the process has been as 
dramatically stopped as in congenital hemolytic anemia. However, splenec- 
tomy is not 100 per cent suecessful in acquired hemolytic anemia and, there- 
fore, a more guarded prognosis must be given. The response in these babies 
was quite gratifying, even though the period of treatment was somewhat 
longer than usual. 


Tetralogy of Fallot With Cerebral Thrombosis 


Dr. Joun Herwee (Resident).—D. H., a 10-year-old white male, was ap- 
parently in good health until 6 months of age. His birth was uneventful. 
There was no history of virus infection during the mother’s pregnancy. At 
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6 months of age he began having ‘‘spasms’’ characterized by immediate vomit- 
ing of his formula, rolling back of his eyeballs, becoming limp and slightly 
cyanotic. No convulsive movements were noted. He was diagnosed as having 
heart trouble. These episodes occurred once or twice a month. He sat up at 
8 months and walked at 15 months. At 6 months of age cyanosis and clubbing 
of his fingers and toes was noted. There were fatigue and cyanosis of the lips 
on exertion. 

Four weeks before admission to the hospital he became listless, developed 
a headache, stiff neck, and fever of 104° F. He was treated with sulfadiazine 
and oral penicillin for four days, by which time his temperature had returned 
to normal and he appeared much improved. The medications were discon- 
tinued and his symptoms of fever, headache, and drowsiness returned. Ten 
days before admission to St. Louis Children’s Hospital he was hospitalized 
elsewhere and treated with large doses of penicillin parenterally. The boy 
at first responded favorably to treatment but then gradually became more and 
more lethargic and finally lapsed into a semicomatose state. 

Physical examination on admission revealed a poorly developed, mal- 
nourished, semicomatose child who appeared critically ill. Temperature was 
37.4° C. The nailbeds and lips were moderately cyanotic. No petechiae were 
seen. Ears, nose, and throat were normal. There were many carious teeth. 
The lungs were clear, heart not enlarged. A harsh systolic murmur could be 
heard over the entire precordium, most marked in the third and fourth inter- 
space to the left of the sternum. Abdominal examination was negative. There 
was clubbing of the fingers and toes. Neurological examination revealed a 
right facial nerve paralysis, right complete third nerve paralysis, and a mild 
right hemiparesis. The neck was stiff. There were positive toe signs 
bilaterally. The fundi showed some blurring of the nasal borders of the optie 
dises bilaterally, and the retinal veins were slightly engorged. 

Laboratory data revealed a hemoglobin of 17.9 per cent, red blood cells 
5.59 million, white blood cells 11,950 with a normal differential. Repeated 
urinalyses were negative. Kline and tuberculin tests were negative. Initial 
spinal fluid examination revealed 90 cells, 80 per cent polymorphonuclear 
leucocytes, and 20 per cent lymphocytes. Spinal fluid protein was 97.5 mg. per 
cent. Spinal fluid sugar was 38 mg. per cent with a simultaneous blood sugar 
of 83 mg. per cent. Spinal fluid culture was negative. Repeated blood cul- 
tures were negative. Electrocardiogram showed right axis deviation and sinus 
arrhythmia. Skull and chest x-rays were negative. The electroencephalogram 
showed a very slow and diffusely disordered record for the age of 10 years 
with much 1 to 2 per second activity. The highest amplitude slow activity 
was seen on the left side, focalized to the posterior temporal area. 

During the first few hospital days the patient’s condition remained 
critical. On the fourth hospital day he was started on parenteral penicillin 
and streptomycin. On the sixth hospital day intravenous heparinization was 
begun, giving 10 mg. of heparin every four hours. During the next thirty-six 
hours the patient became much more alert, began to talk, and would take 
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fluids by mouth. The right third nerve paralysis improved and the right lower 
and upper extremities became stronger. Heparinization was continued for 
four days with gradually increasing dramatic improvement. 

Fluoroseopie studies of the patient’s heart were compatible with a 
tetralogy of Fallot. An intravenous angiocardiogram showed a right and 
left superior vena cava, both of which entered the right auricle. The dye 
then passed from the right ventricle into the left ventricle through an inter- 
ventricular septal defect. The pulmonary conus and aorta were visualized 
simultaneously, which indicated an overriding of the aorta on the outflow 
track to the right ventricle. There was definite narrowing of the pulmonary 
conus. 

One month after hospital admission, a pulmonary aortic anastomosis 
(Potts-Smith) was performed. The postoperative course was complicated 
by the rather rapid onset of severe cardiac failure on the third postoperative 
day. He was rapidly digitalized with intravenous digitoxin, given mercurial 
diuretics, and a phlebotomy was done, removing 300 ¢.c. of blood. For a time 
he appeared moribund but slowly responded to the above measures in addition 
to continuous oxygen, bloodless phlebotomy, and sedation. Ten days post- 
operatively the patient was taken out of the oxygen tent and one week later 
was allowed up. Digitoxin was discontinued, and at hospital discharge two 
months after admission he was asymptomatic, up and around, showing daily 
improvement in the amount of activity he could tolerate. 


DISCUSSION 


Dr. Don Tuurston.—During the early part of this child’s hospitalization, 
his condition was quite precarious, and there was doubt as to the outcome. 
From the history one would conelude that there were two bouts of infection, 
and the nature of these attacks definitely suggested that subacute bacterial 
endocarditis might be the major problem. Physical examination substantiated 
the diagnosis of congenital heart disease, but the neurological findings were 
bazarre for a specific diagnosis. One felt that encephalitis could give this 
picture, but signs of localization in the central nervous system to a specific area 
precluded this diagnosis. That left one with a consideration of septic emboli 
with either meningitis or abscess and rupture. Fortunately, or unfortunately, 
a ehild with congenital heart disease (tetralogy of Fallot) and evidence of 
multiple thromboses died a short time ago, and a postmortem examination 
revealed these thrombi and their nature of self-propagation and extension into 
the arterial tree, similar to the branches growing on a tree in reverse. In 
other words, the extension was down the branches to the main trunk and then 
off into the tips of the other branches and down, to spread continually. During 
the period of observation there was a progressive change in this child’s neuro- 
logical findings to substantiate the diagnosis of thrombus with extension rather 
than abscess formation, meningitis, ete. Adequate chemotherapy was being 
given, and one felt that the bacterial infection, if possible, was under control. 
To control further thrombus formation, heparinization was begun in the usual 
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advised fashion. The change in the child was dramatic, but the most im- 
portant feature was the gradual but definite disappearance of the neurological 
changes. Although venesection has been recommended, we did not resort to 
this because of his general physical state. 


Dr. Mert J. Carson.—Two weeks after admission this patient was doing 
exceedingly well, as has been described. The next problem was to see if some- 
thing could be done to correct the underlying condition and make a recurrence 
of the cerebral thrombosis unlikely. 

The history suggests normal growth and development up to the age of 6 
months with cyanosis and clubbing of the fingers and toes gradually appearing 
after this and becoming steadily more severe. This picture could be seen in a 
patient with tetralogy of -Fallot, tricuspid stenosis plus an interauricular septal 
defect, or an Eisenmenger’s complex. He tired easily with minimal exertion, but 
no history of squatting could be obtained. Dr. Taussig has emphasized the fre- 
queney with which this is seen in patients with tetralogy of Fallot. 

Physical examination failed to reveal anything of significance more than 
persistent cyanosis, clubbing of the fingers and toes, a palpable cystolie pre- 
cordial thrill, and a loud, rough, precordial systolic murmur, loudest in the third 
and fourth left interspaces. The liver was not enlarged and did not pulsate as 
is frequently seen in patients with tricuspid stenosis or atresia with an inter- 
auricular septal defect. The electrocardiogram showed only right axis devia- 
tion compatible with tetralogy of Fallot or Eisenmenger’s complex. This 
finding was strong evidence against the diagnosis of tricuspid stenosis. 

Fluoroseopie and roentgenographie examination revealed the heart to be 
normal in size, although the apex was slightly lifted off the diaphragm. The 
hilar vascular markings were decreased in intensity, and no pulsation of the 
pulmonary vessels could be seen. The pulmonary conus was decreased in 
prominence with a resulting moderate coneavity. The left ventricle was of 
normal size, but the right ventricle was slightly enlarged. The aortic window 
showed a definite decrease in density, indicating a decrease in pulmonary 
blood flow. The aortic arch was on the left side. These findings were con- 
sidered characteristic of tetralogy of Fallot. 

An intravenous angiocardiogram was performed with 30 ¢.c. of 70 per 
cent Diodrast being rapidly injected into the left median basilic vein. Using 
the rapidograph, radiographs were taken every one-half second with the pa- 
tient in the right posterior oblique position. No difficulty was encountered 
during the procedure. On examination of the films, two persistent venae 
cavae were seen, both emptying into the right auricle, which was normal in 
size and location. Diodrast immediately passed into the right ventricle, fol- 
lowing which the aorta and pulmonary artery could be simultaneously visu- 
alized. The aorta was full of Diodrast and well-visualized. However, only a 
small amount of the radiopaque material passed into the pulmonary artery, 
so that this artery and its branches were poorly outlined. In addition, a per- 
sistent narrowing was seen in the pulmonary conus, indicating a pulmonary 
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stenosis of the infundibular type. Diodrast could also be seen passing from 
the right ventricle into the left. Thus all of the anatomical criteria of a 
tetralogy of Fallot have been demonstrated. 

He continued to show steady improvement, and four weeks after admis- 
sion an operation was performed. The usual left-sided thoracotomy incision 
was made and the pulmonary artery aorta isolated. The pulmonary artery 
was smaller than normal, and the pulsations were definitely decreased. A 
Potts-Smith type of anastomosis was performed between the pulmonary artery 
and aorta. The operation was finished without difficulty, and the patient 
returned to the ward in good condition; blood pressure 104/54 and pulse 152. 
The color of the nailbeds and mucous membranes was definitely improved. 
During the following two days his color and general condition gradually 
improved. His blood pressure remained approximately 100/60, but his pulse 
rate continued to be rapid, from 140 to 150 per minute. On the third post- 
operative day his pulse rate increased to 172 per minute; his color became 
pale and moderately cyanotic; moist rales were found at the posterior lung 
bases; the liver became enlarged and tender, and hyperpnea appeared. He 
was immediately digitalized with digitoxin. Although he had been in an 
oxygen tent since operation, nasal oxygen was administered. Morphine and 
Mercuhydrin were given, and 300 ¢.c. of blood were removed from the right 
anteeubital vein. A bloodless phlebotomy was also performed with blood 
pressure cuffs applied to all extremities. 

He remained in this critical condition for two days and then began to 
improve steadily. Digitoxin was discontinued after three weeks when his 
heart had returned almost to normal size. Since discharge he has been doing 
very well with increasing activity. There has been no further cardiae en- 
largement or decompensation ; his color is pink, and there has been no dyspnea 
on moderate activity. 

Cardiae failure following this type of operation is very unusual. We 
have not observed it previously in this hospital, and Dr. Taussig’ observed 
it only three times in the first 220 patients operated on for pulmonary stenosis 
at Johns Hopkins. In her series, 40 per cent showed no change in cardiac 
size, although 30 per cent developed eardiae enlargement during the first three 
weeks after operation without further progression afterward. Approximately 
30 per cent developed some enlargement between three weeks and six months 
after operation, while the activity of the patients was being greatly increased. 

The cardiac enlargement is due to many factors.’ A suecessful pulmo- 
noaortie anastomosis results in an immediate increase in the basal metabolic 
rate and inerease in the eardiae output. Increased cardiae strain results from 
the altered cireulation. As the patient’s activity increases, corresponding 
inerease in the cardiae work is inevitable. The size of the anastomosis also 
plays a role. If it is made too large, too great a strain will suddenly be 
thrown on the heart, so that rapid decompensation will result. If the anas- 
tomosis is too small, the pulmonary blood flow will not be adequate to give 
maximal improvement. 
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During the period of circulatory collapse in this patient, there was the 
added danger of recurrent cerebral thromboses due to reduced blood pressure 
and stasis in the cerebral vessels. The removal of whole blood was, there- 
fore, indicated not only to reduce the circulatory blood volume but to reduce 
the number of circulating red blood cells and in this way to try to prevent the 
development of thromboses. 
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Psychologic Aspects of Pediatrics 


SOCIAL AND PSYCHOLOGIC PROBLEMS ASSOCIATED WITH 
PROLONGED INSTITUTIONAL CARE FOR RHEUMATIC CHILDREN 


Leo M. Taran, M.D., anp A. Eptra Hopspon, M.S. 
New York, N. Y. 


|‘ RECENT years a good deal of emphasis has been given to institutional care 
for rheumatie patients.** A multiplicity of blueprints are now in existence 
outlining plans for institutional care for children suffering from acute rheumatic 
fever and rheumatic heart disease. From the medical standpoint much evidence 
has been added to show the desirability and, indeed, necessity for such care. 
From the social and psychologie standpoints several compelling questions must 
be answered before this form of treatment may be declared practicable and 
acceptable. 

Great concern is expressed over the harmful psychologic effects that might 
result from introducing a child into an institutional environment which differs 
in many fundamental respects from his own home. The imaginative and sensi- 

, tive child may develop an anxiety state regarding the mysterious and impersonal 
“atmosphere usually associated with institutions. He may be put ‘‘on his own’”’ 
for self-protection against the proverbial unfriendly relationship of patient and 
medical personnel. The phobias associated with medical examination and treat- 
ment may be magnified to a state of painful fearfulness. All these, it is said, 
may turn the tide of the disease for which the child is being treated in the down- 
ward direction.® 
There are, indeed, many who feel that prolonged institutional care might 
have harmful sociologie effects upon the life pattern of these children. It is 
pointed out that ‘‘extirpating’’ a child from his or her family circle for a long 
period of time causes serious emotional problems. The child loses the warmth 
and security of his home environment and may develop a feeling of rejection 
or, indeed, hostility to parents and siblings. A return to the family fold becomes 
diffieult and is attended with harmful psychologic effects.’® 
It is, indeed, on the basis of these alleged and unsubstantiated claims that 
an attempt is made to divert the interest from institutional care for acute 
rheumatie fever and acute rheumatic heart disease to other channels medically 
unsound and psychologically, for the moment, only nebulous. If the above 
claims against institutional care be proved to have merit, an attempt must be 
made to understand why institutional care fails to give the child his emotional 
requirements, for it is generally agreed that rheumatic fever and rheumatic heart 
disease present two of the most difficult diagnostic and therapeutic problems 
in medicine, and the facilities for such care cannot be brought to the patient 
under our present economy, cither in personnel or instrumentation. In addi- 
tion, there is convincing experience which throws considerable suspicion upon the 
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home environment of the patient as being a contributing factor in the propaga- 
tion of rheumatic disease. Many a child need only be removed from his home to 
facilitate recovery. 

The emotional problems associated with or resulting from prolonged insti- 
tutional care for rheumatic fever in children have been critically studied for 
some time at the St. Francis Sanatorium for Cardiae Children. It is the purpose 
of this paper to present the evidence which accumulated in this connection over 
a period of several years. This communication attempts to clarify two points 
at issue: 


1. Does adaptation for a sick rheumatic child to a sanatorium environment 
present a serious emotional problem? 

2. Is the integrity of the child’s relationship to his family impaired in a 
material way by removing him from his home during the period of 
treatment ? 


I. ADAPTATION TO SANATORIUM ENVIRONMENT 


MATERIAL AND METHOD 

One hundred boys and girls 6 to 16 years of age were studied during the 
period of residence at the St. Francis Sanatorium for Cardiae Children.* In 
addition to the detailed medical observations made by the Medical Department, 
a full assessment of the patient was made by the Social Service Department 
along three lines of inquiry: (1) The environmental and emotional background 


of the child was studied in detail. (2) Many factors, usually accessible to the 
medical social worker, in the personality pattern of the child, were recorded. 
(3) The child’s immediate and final reaction to placement in the sanatorium was 
earefully evaluated. 

Complete social data were collected in each case. Criteria were established 
defining social, economic, and emotional factors. The evaluation of these factors 
was tested against the commonly accepted criteria used in the assessment of the 
patient’s reaction to his disease and to the institutional medical regime. No 
attempt was made to do a complete psychiatric study, but an earnest endeavor 
was made to study emotional reactions often resulting from or associated with 
prolonged interruption of childhood ’s normal activities.+ 


OBSERVATIONS 


1. Environmental Background of Rheumatic Child.— 

Physical factors: (Fig. 1, a.) While obviously many factors constitute the 
physical home environment under which the patient lives,‘ we surveyed in this 
study only four of the more obvious factors—the home of the patient, the 
neighborhood in which his home is located, the budget, and the nutritional habits 
of the family. 


*These children were admitted to the institution during the course of an acute attack of 
rheumatic fever. This group of children represented, in a general way, a homogenous group 
from the standpoint of the socioeconomic bracket to which they belonged. The group also ——- 
stituted a representative cross-section sample of indigent rheumatic children of the City of Ni 
York, since they were referred to the sanatorium by municipal and voluntary hospitals Oistribe 
uted "geographically over the entire length and breadth of the greater city. 

+The tabulation, sifting, and mathematical evaluation of the data were exposed to statis- 
tical method. 
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Nearly four out of every five children (78 per cent) in our group of cases 
eame from an inadequate home. Three out of every four children (73 per 
cent) lived in undesirable and overcrowded neighborhoods. The family budget 
was far below what is considered the average for an urban population in the 
United States in more than three out of every five families (67 per cent). More 
than one-half (54 per cent) of the group of families had poor food habits. 
Nutritional inadequacies in many instances were not related to the level of the 
income, but rather to carry-overs from family tradition. 


ENVIRONMENTAL BACKGROUND OF RHEUMATIC CHILD 


"Inadequate" Physical Emotional & Intellectual 
Factors "inadequacies" of Parents 
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1.—The percentage incidence’ of families showing inadequate physical and emotional 


factors in the home environment of our patients. 
a, Inadequate physical factors: the home in which ad F re lives; the neighborhood 
ts. 


where his home is located; the family income; and the food hab 
b, The emotional and psychologic shortcomings of the aommte of the patient. 


Emotional and intellectual ‘*inadequacies’’ of parents: (Fig. 1, b.) It 
has become customary to place part of the responsibility for the inadequacies 
in a child’s home environment upon the emotional and intellectual shortcomings 
of the parents. To evaluate such parental deficiencies is an intricate psychologic 
matter. We have, therefore, selected a few of thé obvious and more easily 
measurable parental attributes or deficiencies which may be assessed on the 
basis of common experience. 

Almost 80 per cent of the families presented obvious marital problems. 
A large group (34 per cent) expressed these problems in a complete break- 
down of marital ties—divorces, separations, desertions, and widowhood. In 
none of this group were readjustments made to the marital disorganization. 
In some, however, a semblance of acceptance of the new status might be ex- 
pected. This is particularly true in the group of widowhood (11 per cent). A 
far greater emotional stress was presented by the group of patients who were 
not physically separated. In two-thirds of our group of families the parents 
continued to live together, but almost one-half of these presented a high degree 
of marital disharmony. In each instance this marital friction was obvious and 
explosive and contributed in full measure to the disruption of daily home life. 
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While it cannot be said that the lack of factual or didactic education always 
constitutes an important shortcoming of parenthood, in our group of patients 
this deficiency is a palpable parental inadequacy. More than 90 per cent of our 
patients are American born and had had some education. Actually, 76 per 
cent of the parents had never received adequate schooling. This inordinately 
high percentage of ‘‘unschooled’’ parents is explained by the facts that (1) a 
large proportion of the parents are of the rural immigrant stock, and (2) the 
socio-economic bracket from which these people stem does not offer or encourage 
the pursuit of education. 


Of greater significance from the standpoint of our present study is the 
finding that more than three out of every four parents present fundamental 
difficulties in employment. Seven out of every ten fathers and nine out of every 
ten (91 per cent) mothers are unskilled and untrained workers. The level of 
the family income is, therefore, very low. In addition, a large percentage of 
the family breadwinners are out of work. Sinee our figures were compiled in 
the year 1948 when employment was at a high level, it is surprising to find 
that almost one-third of the fathers in our families are not employed. This 
finding would seem to predicate personality factors which may be responsible 
for the high incidence of unemployment among these individuals. Alcoholism 
and a high degree of emotional instability explain only partially this ‘‘inade- 
quacy.’’ Undoubtedly other more profound factors play an important role in 
the drama of chronic unemployment in this group. 


The attempt to define and assess parental intelligence is presented here 
with misgivings. The yardstick for measuring intelligence in the matter of 
carrying out parental functions has not been defined. Our evaluation, there- 
fore, is at best crude and is based upon some of the criteria commonly accepted 
in deseribing parental responsibilities. Interest in the child’s growth and de- 
velopment, awareness of the child as an individual, instinctive or rational dif- 
ferentiation between guidance and dictation, and a recognition of the indefinable 
responsibility of parents to develop a sense of family cohesion, warmth, and 
security were some of the criteria used in evaluating parental intelligence.” 
On this basis we find that almost one-half of the parents in our group (48 per 
cent) fail to show most of the criteria of parental intelligence. 

Much has been said about the importance of a proper attitude to the illness 
of the child on the part of the parent. It is pointed out that most parents are 
overeoncerned and this anxiety contributes to the evolution and development 
of some of the psychosomatic manifestations of protracted illness. On the other 
hand, failure to accept the illness or complete indifference on the part of the 
parents may contribute more directly to the actual neglect of the child during 
the course of this most damaging disease. 


More than one-third (38 per cent) of the parents of our group of patients 
do not demonstrate what may be considered a desirable or adequate attitude 
to the child’s illness. Seventeen per cent of the group of parents are palpably 
overeoncerned and transmit a high degree of anxiety to the patient."* One 
in every ten rejects the illness completely and in some instances may even dis- 
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play a hostility to the whole matter of medical treatment and follow-up. Finally, 
one in every ten is indifferent to the progress or outcome of the disease. 

Summary: The environmental background of the rheumatic child who ar- 
rives at the sanatorium, when judged by the factors presented, cannot be said 
to be adequate for the care and management of protracted illness. An analysis 
of the erude physical factors in the home environment of these children points 
up the inadequacies of the home of the patient. A review of some of the more 
obvious and superficial emotional and intellectual ‘‘inadequacies’’ of the parents 
leaves little doubt that the majority of children in this study are products of 
a milieu which is beset with profound psychologic problems in addition to those 
more directly related to an inadequate family budget. 


PROBLEMS IN ADAPTATION TO SANATORIUM 


Percentooe_of Children Presenting Problems 


Psychiatric Symptomatic Behavior 


On 
Admission 


‘Atter ||| 

After | 

26 wks 


Fig. 2.—The percentage incidence of children presenting emotional problems prior to admission, 
on admission, and after a short period of residence at the sanatorium. 


2. Adaptation to Sanatorium.—(Fig. 2.) In the diseussion of the possible 
psychologie hazards in institutional care, an assessment of the personality pat- 
tern of the patient is of great import. What sort of personality material is 
admitted to the sanatorium? Do these children present psychologic problems 
prior to admission as a result of placement or as a sequence of prolonged in- 
stitutionalization? Does the placement in the sanatorium accentuate or favor- 
ably modify existing psychologic problems?'® It is pointed out that admission 
to a medical institution is attended with phobias and may develop a symptomatic 
behaviorism detrimental to the child’s well-being. Are these manifestations 
profound and long lasting? 

In the study of these problems, no attempt was made to dissect in detail the 
personality of each of our patients. The study deals with superficial as well 
as with the more obvious profound personality patterns and reactions gathered 
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from a detailed evaluation of the child by the Medical Department, nursing 
personnel, teachers, and Medical Social Service Department. 

The children admitted to the sanatorium may be classified into two distinet 
groups: (1) Those who present no important personality problems before ad- 
mission and during residence at the sanatorium; and (2) Those who show crude 
evidence of a high degree of emotional instability or clear-cut psychiatric prob- 
lems. 

In general, the large majority of children made an adequate adaptation 
to the new sanatorium environment rapidly and none of these developed emo- 
tional problems during the period of residence at the institution. A small group 
of children presented distinct problems in adaptation during the sanatorium 
stay; most of these were recognized as distinct psychiatric problems” requiring 
detailed psychotherapy, and all of this group obviously brought their personality 
difficulties from home. 


A. Children who presented no personality problems before admission and 
during residence at the sanatorium: 


(1) No problems in adaptation : 


Forty-nine of the 100 children studied did not present any emotional prob- 
lems and adapted themselves to the sanatorium environment readily. In the 
majority of this group, a careful preparation for and understanding of the 
purpose of prolonged medical care away from home was given by the referral 


agency. These children were able to use direct help from the medical social 
worker. The range of social problems arising during the course of sanatorium 
care was limited to the ordinary things of life and had apparently no effect 
upon the child and his health problems. 

(2) Symptomatic Behavior Problems: 


Thirty-four children presented emotional reactions that might be consid- 
ered of minor importance on admission. The majoritiy were either the oldest 
or youngest of the family. They can be described as sensitive, withdrawn chil- 
dren who, for the most part, were experiencing their first separation from home. 
Some had never associated with children their own age who had similar health 
problems. To the latter, group life was an asset. Psychogenie vomiting, refusal 
to eat, and constipation were the predominant factors recognized as symptomatic 
behavior.** These children also showed temper tantrums when they were not 
given in to. Some patients had been so indulged by their parents that they had 
been accustomed to making their own decisions even on the subject of medical 
eare of their illness. They wanted to be ‘‘boss of the situation’’ and became 
hostile by resisting authority. Considerable irritability was brought on because 
of prolonged illness. Of this group of thirty-four children, nineteen presented 
emotional problems prior to admission. For the most part, they were aggressive 
children with strong feelings of inferiority and emotional insecurity. Their 
symptomatie behavior was exhibited by enuresis, fussy eating, chronic disobe- 
dience, resistance to form relationships with children or adults, vomiting, diar- 
rhea, or constipation. In the background of most of these children were factors 
which may be regarded as contributory to their behaviorism.** Some had been 
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poorly handled by a continual shifting from one foster home to another with 
no direct and uninterrupted guidance from a case worker with whom they had 
formed a close relationship. Some children came from disinterested parents 
whose case histories revealed that such factors as divorce, marital friction, de- 
sertion, abandonment, alcoholism, and nonsupport had contributed to the causes 
of ‘‘broken homes.’’ In all of these the outstanding psychopathologie factor 
in the child’s life was a complete lack of parental affection. Parental neglect 
and rejection dominated the parent-child relationship in this group. Fifteen 
children who apparently presented no obvious symptomatic behavior problems 
at home developed such problems on admission to the sanatorium. Twenty- 
seven of the thirty-four children who showed symptomatic behavior problems 
on admission did not present any of these problems after a six-week residence 
at the sanatorium. 

Seven children of the group of thirty-four continued to show symptomatic 
behavior problems during the entire stay at the sanatorium. All of these were 
admitted with symptomatic behavior problems and most of this group had been 
treated for personality problems in psychiatric clinies prior to admission to 
the sanatorium. While the true nature of the emotional difficulties in this group 
did not come to the surface, it became evident during their residence at the 
sanatorium that all of these children had profound psychologic problems and 
would require further and more detailed psychotherapy on discharge. 


B. Children who showed crude evidence of a high degree of emotional in- 
stability or clear-cut psychiatric problems: 


Seventeen of the 100 children showed distinct psychiatric problems prior 
to admission to the sanatorium. In most of these instances the psychopathology 
was known to the referring agency and in some of these cases attempts were 
made to institute some form of psychotherapy. These emotional problems were 
profound and gave evidence of a high incidence of interfamilial as well as per- 
sonal conflicts whose expression dated back to early childhood. Some of these 
children presented a distinet aecentuation of their psychopathologie manifesta- 
tions on admission to the sanatorium. In some of these cases functional and 
superficial psychotherapy seemed to alleviate the acute episodes. In general, 
however, it may be said that no palpable change was observed, favorable or un- 
favorable, on admission to or as a result of prolonged institutionalization. 

Thus, of the group of 100 children admitted to the sanatorium, forty-nine 
presented no problems and showed immediate and adequate adaptation to the 
sanatorium twenty-seven presented a variety of symptomatic behavior problems 
which cleared up within six weeks of residence at the sanatorium; seven children 
who were admitted with symptomatic behavior problems continued to demon- 
strate these during their entire stay at the sanatorium; the remaining seventeen 
of the group of 100 children presented on admission deep-seated psychological 
problems which were not affected favorably or adversely during their period 
of residence at the sanatorium.* 

In general, therefore, most of the children in the group studied adapted 
themselves readily to institutional care. Those who showed difficulty in adapta- 


*These children showed no evidence of adaptation to the sanatorium environment. 
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tion had, for the most part, deep-seated psychological problems which existed 
prior to admission and which did not result from transfer to or residence at 
the institution. Mild symptomatie behavior problems exhibited on admission 
are resolved in a short period after admission. 


II. RELATIONSHIP OF CHILD To His FAmity AFrrer RETURN FROM SANATORIUM 


Another criticism frequently offered against prolonged institutional care 
of children is that children who have been institutionalized for long periods 
of time find it difficult to readjust themselves to the family group when they 
return home. ‘This also has been studied carefully over a period of many 
years at our sanatorium. 

Interpersonal family problems are complex and often not easily discern- 
ible. The interplay of, psychologic factors in the average family circle gives 
birth to many conflicts, some on a superficial and others on a deep level. It is 
generally appreciated that the occurrence of a protracted illness in one member 
of a family may be the forerunner of a series of profound family conflicts. The 
removal of such member from the home may further accentuate these psychologic 
reactions and often introduce new interpersonal family maladjustments. An 
apparently well-adjusted parent-child relationship may be profoundly disturbed 
by a mere spatial separation of the sick child from the parent. This break in 
continuity of parent-child association, even if temporary, may necessitate a 
complete readjustment when the child returns home. When such readjustment 
fails, new psychologic problems arise, jeopardizing further the already tenuous 
parent-child relationship. 

It is clear, therefore, that the study of the parent-child relationship follow- 
ing prolonged illness away from the home environment is a difficult problem. 
The evaluation of psychologic reactions in such situations is fraught with inad- 
vertent misinterpretations and pitfalls. 

Over a period of many years observations were made on the adjustment 
of rheumatic children to their home environment after a prolonged separation 
from home for sanatorium care. Data were collected and tabulated over a 
period of ten years in a group of 500 rheumatic children according to clearly 
defined and pre-established criteria. This group of children was studied prior 
to their sanatorium care and was followed back to the home following sanatorium 
care. Over the same period of observation a group of 500 normal children 
belonging to a comparable social milieu was studied. This normal group was 
used as a base line for comparison with the rheumatic group of children in the 
matter of parent-child relationships observed in this social bracket. The pre- 
sanatorium behavior patterns of the rheumatic group of children were com- 
pared with the post-sanatorium patterns, as well as with the behavior patterns 
found in the normal group of children. 

No attempt was made in this study to delve into the more subtle psychologic 
factors operative in the temporizing effect of environment upon the growing 
and developing child. No inquiry was made into the profound psychologic 
problems inherent in protracted illness as such. We are content, for the purpose 
of this study, to classify our groups of children inte types easily and definitively 
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recognized by members of the child’s family as well as by the medical and social 
service personnel as contributing obviously and directly to the problem of the 
relationship of the child to his home environment. Thus, while a closer study 
of our data might have yielded conclusions of greater variety, we present here 
only such conclusions as bear directly upon the problem under consideration. 

Early in the study it became clear that our group of rheumatic children, 
after a period of prolonged separation from their homes, fell into five distinct 
and well-defined types from the standpoint of behavior pattern within the 
family unit. 

1. ‘‘Reformers.’’—Some children became ‘‘reformers.’’ It would seem on 
the surface that they had learned certain ways of behavior at the sanatorium 
which they felt impelled to transfer to members of their family. These children 
began a systemic and persistent process of education at home whose purpose 
was clearly aimed at teaching members of the family in matters of proper 
hygiene, good nutritional habits, better socializing moves, and, in some instances, 
a recognition of some of the more obvious moral values. This group constituted 
about 29 per cent of the entire group of sanatorium children studied. 

2. ‘Good Samaritans.’’—A large number of our group of children demon- 
strated a high degree of helpfulness in making many readjustments within the 
family cirele. These participated actively in many of the difficult family con- 
flicts, always attempting to reach an equitable and desirable solution. The 
older group of children began an active, constructive, and often well-planned 
campaign of raising the economic level of the family. They sought out ways and 
means of improving the actual physical environment under which the family 
lived. Living in a cold basement became intolerable and moving to different 
quarters a necessity. Reaching out to various welfare and health agencies be- 
came their concern. Compromise in family quarrels and pleading with an in- 
toxicated father and neglectful mother was part of the daily task. All this 
was done in a benevolent manner and not with a dictator’s or educator’s mien. 
This group we called ‘‘good samaritans.’’ They constituted about 24 per cent 
of the group. 

3. ‘*Conformists.’’—About one in every five children of our group reverted 
at once to the old family fold upon return from the sanatorium. A twelve- or 
even twenty-four-month separation from home and living during that period 
with a group of children in a favorable environment did not erase or modify 
any part of the family pattern of life. Lessons in hygiene were forgotten at 
onee; nutritional habits acquired in a carefully guided sanatorium were thrown 
overboard in exchange for the usual diet steeped in tradition and unmindful of 
basie nutritional requirements; and hard-earned social habits were easily given 
up in exchange for the apparent warmth derived from repeated family feuds. 
This group chose to conform to the family way of life even when it was palpably 
at variance with ways acquired at the sanatorium. These we called the ‘‘con- 
formists.”’ 

4. ‘* Dictators.’’—Less than one-fifth of the group (18.2 per cent) earned 
the title of dictators upon return home. They quickly gained the upper hand 
in all matters pertaining to family life and took members of the family group 
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to task for any deviation from a pattern which they attempted to impose. They 
felt that reform must be attained in a dictatorial manner and often in a tyran- 
nical fashion, that members of the family must live more harmoniously, or should 
become more active churchgoers, or should pay more implicit attention to food 
habits, clothes habits, or matters of hygiene. This tyranny was not always a 
benevolent one. The activities of the entire family group had to be modified 
in accordance with the dictates of the ‘‘cardiac’’ for ‘‘he has a bad heart and 
must have his way.”’ 

5. “*Escapists.’’—Finally, there was a small group of children (7.2 per 
cent) who withdrew psychologically from the entire family environment. Some 
of these made attempts to sever physically their relations with the family. Sev- 
eral desertions were successfully completed. Most of the group, however, con- 
tinued to live at home but were completely withdrawn from family activities 
and interests. These we labeled ‘‘escapists.”’ 

When one compares this group of children with a control group of 500 
children, the startling discovery is made that this classification is not at all un- 
like the classification of human beings in general. In the control group of 500 
children we observed that about 25 per cent of the group are family ‘‘reform- 
ers.’’ This tendency may stem from the benefits of modern education of which 
the parents, in most instances, have been deprived. In the control group of 
eases there is also a small number of children who are very helpful to the family. 
Abilities acquired by way of better factual knowledge are used to the best 
advantage of the family. One in every five children conform to family tradi- 
tions, and it is not at all surprising to find a group of children in the control 
series who are dictatorial at home. These are the children who make the family 
toe the mark once they get to be beyond the knee pants stage. And finally, there 
is a group of children in the control group who consider their parents and 
siblings much below their intellectual level and desert the family cirele physically 
or psychologically. 

When one compares in this respect the sanatorium group of children before 
and after sanatorium care, one is led to the conclusion that changes in the 
child’s relationship to his family (when measured by these criteria) after a 
twelve-month residence at a sanatorium can be added on the credit side of 
readjustment. It is true that a few children who were ‘‘good samaritans’’ at 
home before sanatorium care can no longer adjust themselves to their family 
way of life and become ‘‘escapists’’; also a few of the ‘‘conformists’’ reject 
their home environment upon return home. On the other hand, a significant 
number of children who rejected their families or treated their parents and 
siblings with contempt and in a dictatorial fashion before sanatorium care re- 
turn home better prepared to accept the home environment. Actually, it would 
seem that while three out of every four children return home completely un- 
changed in their attitude to their family, those who bring new attitudes home 
are, in the main, better adjusted individuals than they were before leaving home. 

It is clear from this analysis that the fear that the child might become a 
burdensome psychological problem to himself or his family upon his return home 
from prolonged institutional care is unwarranted. 
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TABLE I. RELATIONSHIP oF CHILD TO His HOME ENVIRONMENT AFTER RETURN 
From SANATORIUM 


SANATORIUM GROUP 

BEFORE AFTER 
TYPES CONTROL GROUP SANATORIUM SANATORIUM 

Number of cases 500 500 
‘*Reformers’’ or ‘‘ Educators’’ 25 5 120 (24%) 145 (29%) 
**Good samaritans’’ 90 (18%) 120 (24%) 
**Conformists’’ : 100 (20%) 108 (21.6%) 
Dietators’’ 5 5 140 (28%) 91 (18.2%) 
‘* Eseapists’’ (10%) 50 (10%) 36 (7.2%) 
Total 5 (100% ) 500 (100%) 500 (100%) 


ANALYSIS OF SANATORIUM GROUP OF CHILDREN 


5 
Fig. 3.—Numerical representation of the extent of the problem of the relationship of our group 
of children to their families before and after sanatorium care. 


TABLE II. ANALYSIS OF SANATORIUM GROUP OF CHILDREN 


AFTER SANATORIUM CARE 
PLUS ?* MINUS ?t 


BEFORE | ‘‘ REFORM- 
SANA- ERS’’ OR **GooD 
ToRIUM | ‘‘EDUCA- SAMARI- «<DICTA- *<ESCAP- 
TYPES CARE TORS’’ TANS’? TORS’? ISTS’?’ 


**Reformers’’ or ‘‘educa- 120 80 30 1 1 
tors’’ 

**Good samaritans’’ 90 10 70 5 

**Conformists’’ 100 5 10 80 5 

**Diectators’’ 140 30 5 10 80 15 

** Eseapists’’ 50 20 5 5 10 10 

Totals 500 145 120 108 91 36 


*Plus? Are these characteristics to be considered on the credit side of the parent-child 


relationship? 
+Minus? Are these characteristics to be considered on the debit side of the parent-child 


relationship? 
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COMMENT 


From time to time great concern is expressed over the possible hazards 
resulting from prolonged institutional medical care for children. It is pointed 
out that while better medical facilities can be obtained in highly integrated medi- 
eal institutions, many important psychologic problems may be inherent in the 
institutional environment which may be insidiously detrimental to the child. 
It is further considered that the mere removal of the child from his home and 
family may interfere in a significant manner with his recovery from a pro- 
tracted illness. Thus adaptation to institutional ‘‘regime’’ is difficult and re- 
moval from home hazardous from the psychologic standpoint. 

These contentions are not borne out by the evidence presented in this study. 
We are aware of the dictum that the evaluation of emotional reactions of chil- 
dren is a complex problem and fraught with pitfalls and tragic misinterpreta- 
tions. On this score the method of approach or the number of children used in 
this study may be inadequate to derive statistically significant conclusions. On 
the other hand, we are impressed with the observation that the simple and erude 
data collected and tabulated by an unbiased personnel points in the opposite 
direetion of the above contention. 

A group of 100 children who are derived from inadequate physical and 
psychologic home surroundings and who have already been burdened by a pro- 
tracted illness such as rheumatic disease adapt themselves rapidly and ade- 
quately to institutional care. It may be said that this adaptation depends not 
entirely upon the patient, but also upon the institution to which adapation 
need be made.’® While, therefore, it cannot be argued that any similar group 
of children would follow the same good adaptation in any institution to which 
they are transferred for a prolonged stay, it can be said with a fair degree of 
conviction that the problem of adaptation of sick children to institutional care 
is not a fundamental personality problem, but rather a problem of making the 
environment of the institution conform to the needs of the sick child... We are 
thus comforted with the observation that although the separation of a child 
from its family circle may produce a temporary psychological reaction, this 
difficulty does not, in our experience, express itself in maladaptation to institu- 
tional eare and certainly does not contribute to the downward progress of the 
disease. 

The contention that separation of the child from his home environment 
for a prolonged period may break the psychological integrity of the family | 
and lead to further profound emotional problems also.is not apparent from 
our study.° Our data rather point up the observation that the group of chil- 
dren who resided in the sanatorium for a long period of time, by and large, 
returned to their homes with a more salutary attitude toward parents and 
siblings. The fear of rejection on the part of the parents and the hostility of 
child toward parents and siblings resulting from prolonged separation does not 
gain support from our study. 
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SUMMARY AND CONCLUSIONS 


1. One hundred boys and girls suffering from rheumatic disease were studied 
to determine the extent of the problem of adaptation to the sanatorium type of 
environment. 

2. Another group of 500 rheumatie boys and girls was studied to evaluate 
their relationship to their families after a prolonged separation from their 
homes while residing at the sanatorium. 

3. The home environment from which they come represents an environment 
which is usually associated in the urban population with the underprivileged 
class. There is a distinetly high degree of emotional instability and psychologic 
conflicts in this background. 

4. In general, most of our children adapt themselves readily to institutional 
eare. Those who show difficulty in adaptation have most often psychologic 
problems which are carried over from the original environment from which they 
come. Most of the minor reactions to admission to the sanatorium are temporary 
and of little importance from the standpoint of the child. 

5. Adaptation of a child to institutional care for an acute illness, such as 
rheumatie fever, in our experience, does not present a problem of major im- 
portance. 

6. Prolonged separation from home for the purpose of sanatorium care 
for rheumatie fever does not disturb the integrity of family life. 


We are deeply indebted to Miss Grace White, Associate Professor of the New York School 
of Social Work, for her helpful suggestions and criticisms in the preparation of this study. 
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Correspondence 


Dear Dr. Veeder: 


The Psychologie Aspects of Pediatrics section in the JouRNAL oF PEpIATRICS has 
been a fine contribution to the literature of contemporary pediatrics and the Bakwins 
deserve a hearty applause for their efforts. However, in the February, 1949, issue, Dr. 
Harry Bakwin’s article on enuresis contains much with which one can take issue. 


It is an excellent summary on contemporary knowledge of this subject, but his recom- 
mendations of therapy are not only questionable, but could be downright harmful. It is 
one thing for him to state the fact that ‘‘ Urologists agree that cystoscopic examination 
is indicated in enureties who are resistant to ordinary treatment,’’ but it is quite another 
matter when he states in his concluding paragraph: ‘‘ When general treatment is unsuccess- 
ful, the child should be referred to an urologist. Good results have been reported following 
urethral dilatation.’’ It is well known among psychiatrically oriented pediatricians that 
a frequent cause of enuresis is a conscious or unconscious fear of genital injury. This 
being so, urethral dilatation could only aggravate the symptom in a child with functional 
enuresis or substitute psychological symptoms of greater gravity. I have seen many 
enuretics so treated cured of their enuresis, but develop night terrors and other manifes- 
tations of anxiety. 


Dr. Bakwin has shown through his career as a distinguished pediatrician an interest 
and insight into the psychological aspects of pediatrics. Therefore it is disappointing to 
read in this article his recommendations for the treatment of enuresis. He says that the 
‘*parents should be urged to assume an unemotional attitude toward the symptom.’’ In 
the very next paragraph he states that ‘‘The parents should be told that the child is not 
primarily at fault and that the abnormality has probably been inherited from one of 
them.’’ In the first place, there is no sound scientific basis for the latter statement, and 
in the second place, even if it were true, how could one ask a parent to be unemotional 
about an asocial form of behavior for which you have also told him he is responsible? 


All pediatricians recognize the difficulty of curing enureties. Many adopt a ‘‘he will 
outgrow it’’ attitude. While unconstructive, such an approach is less harmful to the 
child and less devastating to the parent than Bakwin’s suggestions concerning urethral 
dilatation and telling the parent that the condition is inherited. Dr. Bakwin even states 
that ‘‘enuresis is usually psychogenic’’ and cites many authorities on the subject (Kanner, 
Gerard, et al.) who consider enuresis as only one symptom of an emotionally disturbed 
child. Bakwin’s article misplaced its emphasis in that it should have stressed the importance 
of enuresis as a symptom of maturational arrest and directed the therapy to the causes of 


the dynamic factors involved. 
(signed) Gustave F. WEINFELD. 


Dr. Weinfeld’s letter was referred by the editor to Dr. Bakwin, who replied 
as follows: 


Dear Dr. Veeder: 


Dr. Weinfeld objects to the use of urethral dilatation in the treatment of enuresis 
because it may increase the child’s anxiety. Although I do not agree that ‘‘a frequent 
cause of enuresis is a conscious or unconscious fear of genital injury’’—and I am not alone 
in this view—I do agree that this measure can be harmful in the way he suggests. But 
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almost any procedure can be misinterpreted by the neurotic patient, or his parent.* The 
physician will have to judge when this measure may be used without harm, from the cir- 
cumstances of the individual case. 

As to the hereditary nature of enuresis, there is a sound scientific basis for this in 
the study of Frary, reference #23, in the paper under discussion. 

Dr. Weinfeld quotes me as saying, ‘‘enuresis is usually psychogenic.’’ The text from 
which Dr. Weinfeld quotes reads as follows: ‘‘Enuresis nocturna, i.e., involuntary bed- 
wetting, is to be distinguished from voluntary bed-wetting or factitious enuresis. This is 
usually psychogenic in origin.’’ The sentence is perhaps ambiguous. ‘‘This is usually 
psychogenic’’ refers to factitious enuresis. 


Sincerely yours, 
(signed) Harry BAKWIN. 


*I recall a child who was brought to the Bellevue O.P.D. by his mother because she thought 
he had heart trouble. To convince her that the child’s heart was quite all right, he was given 
a thorough examination including flouroscopy, x-ray, and electrocardiogram. When the mother 
was presented with the results of the examination, all of which were negative, her comment was, 
“There must be something wrong with his heart otherwise you would not have made all those 


Comments on Current Literature 


ETIOLOGY OF INFANTILE DIARRHEA 


HILE considerable effort has been directed toward the solution of this 

important pediatric problem, the exact etiology of diarrhea occurring 
in infants of the newborn period has remained obseure. Light and Hodes’ 
first undertook a study of the problem in the autumn of 1941 when outbreaks 
of diarrhea oceurred in newborn nurseries of two hospitals in Baltimore. 
Since that time, four additional epidemics have been studied: two in Balti- 
more nurseries in March, 1942, and July and August, 1942, and two in a 
premature nursery in Washington, D. C., occurring during August, 1942, and 
December, 1942. 

In a recent issue (August, 1949) of the Journal of Experimental Medicine,’ 
the results of these extensive investigations by Light and Hodes are presented 
in detail. The disease appeared to be a single clinical entity, and features 
common to all six epidemies were ‘‘a high morbidity rate, absence of known 
pathogenic bacteria as causative agents and limitation of the disease to infants 
under the age of 6 weeks.’’ Premature infants seemed more susceptible than 
full-term babies. The fact that none of the infants studied during these epi- 
demies developed stomatitis suggested to Light and Hodes that the infection 
which they were investigating was not the same as that described by Buddingh 
and Dodd,’ in which stomatitis was a consistent finding. 

In the earlier investigations in 1941, stool specimens from infants with 
diarrhea were prepared appropriately and inoculated intranasally into mice, 
guinea pigs, hamsters, cotton rats, rabbits, and 4-day old kittens. These proce- 
dures gave negative results. Encouraged, however, by the report of Baker,* 
who in 1942 isolated a virus from calves suffering an illness characterized by 
peli diarrhea, and pneumonia, Light and Hodes inoculated stool specimens 
intranasally into young ealves. Following an incubation period of two to 
five days, the calves developed diarrhea with mueus and blood present in the 
stool. In general, constitutional symptoms were minor, although occasionally 
a calf became prostrated, and a tendency for relapse was an almost universal 
feature of the disease. 

Following this lead, extensive investigations were carried out, and four 
strains of virus were isolated from the stool material of infants with diarrhea. 
With Strain No. 1, twenty-nine successive passages in calves were accom- 
plished, nine of these with filtrates bacterially sterile; in the ease of Strain 
No. 2, four ealf-passages were accomplished, two of which were filtered; with 
Strain No. 3, eight suecessive passages, six of which were filtered; and with 
Strain No. 4, two passages both with bacteria-free filtrates. Immunologie 
tests performed with serum samples obtained from calves following recovery 
indicated that such animals were immune to the diarrhea virus, and cross- 
immunity between the various strains isolated was shown. 

Of considerable interest to the pediatrician are the results of experiments 
designed to test the effect of heat on the diarrhea-producing agent. Direct 
boiling for five minutes in an open Erlenmeyer flask over an open flame ap- 
parently destroys the virus, but submerging the filtrate in hermetically sealed 
containers in boiling water for five minutes failed to inactivate the virus. 
Inereasing the time of submergence to ten minutes did seem to inactivate the 
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virus. The filtrate sealed in ampules and maintained for one hour at 70° C. 
was not inactivated. Increasing the temperature to 80° C. for one hour, how- 
ever, did seem to inactivate, or at least attenuate, the infectious agent. 

In a discussion of these findings the authors attempt to evaluate their 
significance carefully. It seems clear that filterable agents, isolated from 
diarrheal stools of infants during four separate epidemics, were capable of 
producing diarrhea in young calves. Seventy-two of seventy-five calves used 
for passage of the infectious agent developed the typical disease manifesta- 
tions, and multiplication of the virus in passage animals was demonstrated 
readily. The question is raised as to whether the filterable agent isolated was 
the true cause of the human disease, or whether a latent virus, present either 
in human stool or in the young calves, might have been activated by experi- 
mental manipulation. The experimental evidence presented, especially that 
from immunologie studies, tends to support the conclusion that the virus iso- 
lated was the true etiologic agent involved in all the epidemics of infantile 
diarrhea investigated. The presence of neutralizing antibodies against the 
virus in the sera of four infants who recovered from epidemic diarrhea of the 
newborn, is an indication that the virus isolated was the cause of the disease 
in the particular infant studied. The sera of two of these infants protected 
ealves completely against infection with the virus, and the sera of the other 
two infants gave partial protection to inoculated calves. 

This work of Light and Hodes represents the most complete and con- 
vineing etiologic study to date of diarrhea of the newborn infant. It is highly 
desirable that further studies of the newly isolated filterable agent be under- 
taken. More specific knowledge concerning sensitivity to heat and suscepti- 
bility to other viricidal agents would be of general practical importance. 
Such information would have practical application also in the preparation of 
formulas and in the general care of the newborn infant in the nursery. With 
the etiologic agent available for laboratory study it is conceivable that chemo- 
therapeutic and antibiotic substances might be tested for efficacy in the 
treatment of neonatal diarrhea. Development of a vaccine or of immune sera 
would be welcome corollaries to any such experimental efforts. 


J. BLATTNER. 
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News and Notes 


The University of Minnesota is offering a course in Child Psychiatry which will be 
presented at the Center for Continuation Study on November 28 through Decémber 3, 1949. 
This continuation course, which is intended for pediatricians and general physicians, will 
emphasize normal, emotional, intellectual, and social development of infants and children 
and the emotional and behavior problems seen in infancy, childhood, and adolescence. Dr. 
Adrian Vander Veer of the Department of Psychiatry, University of Chicago, will partici- 
pate as a visiting faculty member. 


The Society for Pediatric Research announces that during the academic year of 1948- 
1949, seven Mead Johnson Fellows were appointed and have completed a year’s postgrad- 
uate work. The seven fellows and the countries from which they came and the institutions 
in which they have worked are listed as follows: 

Dr. Fabio do Amaral from Brazil worked at The Children’s Orthopedic Hospital, 
Seattle, Wash. 

Dr. Hsu Han-Kuang, China, worked at The Children’s Hospital, The University of 
Cincinnati and at The Phipps Institute of the University of Pennsylvania. 

Dr. Soledad Manalac-Morales from the Philippines worked in the Pediatrie Depart- 
ment of the Bellevue Hospital at the New York University, New York. 

Dr. M. Vera Buhrman from South Africa worked at the Rochester Child Health 
Project, the Mayo Clinic, Rochester, Minn. 

Dr. Alfonso Cardenas from Colombia worked at The Children’s Hospital and the 
Department of Pediatrics, the University of Louisville, Louisville, Ky. 

Dr. Eugenia Rosemberg from Argentina worked at the Harriet Lane Home of the 
Johns Hopkins Hospital, Baltimore, Md. 

Dr. Jamil Kheder from Iraq worked at The Children’s Hospital, Columbus, Ohio. 


The following were certified by the American Board of Pediatrics at the examination 
held at Cleveland, Ohio, Sept. 16, 17, 18, 1949. 
Dr. Osear William Anderson, 1301 Columbia Street, Seattle 4, Wash. 
Dr. Warren Rouvel Anderson, 600 Northwest Security Bank Building, Sioux Falls, 8. D. 
Dr. Walter M. Block, 809 Higley Building, Cedar Rapids, Towa. 
Dr. Dan P. Boyette, Kinston Clinic, Kinston, N, C. 
Dr. Raymond 8. Camp, 505 W. University Avenue, Gainesville, Fla. 
Dr. Robert Fisher Chinnock, 312 N. Boyle Avenue, Los Angeles, Calif. 
Dr. David Baird Coursin, 37 West Orange Street, Lancaster, Pa. 
Dr. Edward Carl Defoe, 319 Fulton Fresno Building, Fresno, Calif. 
Dr. S. Francis DiLorenzo, 195 Grove Street, Waterbury, Conn. 
Dr. Bruce Ward Everist, Green Clinic, Ruston, La. 
Dr. Felix Feldman, 154 Woodruff Avenue, Brooklyn 25, N. Y. 
Dr. Alexander Sand Fisher, 204-5 Little Building, East Liverpool, Ohio. 
. Harold M. Goldstein, 50 West 96th Street, New York 25, N. Y. 
. William Glaser, 1098 Chapel Street, New Haven, Conn. 
. Clifton Daney Govan, Jr., 3705 E. Colfax, Denver, Colo. 
. Esther 8. Gross, 202 E, South Temple, Salt Lake City, Utah. 
. Robert M. Heavenrich, 529 W. Genesee Avenue, Saginaw, Mich. 
. Philip William Hedrick, 654 E. 54th Street, Indianapolis, Ind. 
. Robert Glynn Heskett, Medical Center Building, Spokane 9, Wash. 
. J. Richard Hill, 3343 Fourth Avenue, San Diego, Calif. 
. Daniel Hirsch], 1745 President Street, Brooklyn 10, N. Y. 
. Logan Edward Jackson, 302 Cherry Avenue, Long Beach, Calif. 
. Bennett Joseph LaCour, Jr., 506 North Third St., Monroe, La. 
. Daniel A. Lagozzino, 4827 Delaware Avenue, Everett, Wash. 
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. H. Bickford Lang, 815 Raspberry Street, Erie, Pa. 

. James Cureton Lanier, Jr., 208 Nasrallah Bldg., 2720 Park St., Jacksonville, Fla. 

. John B. Larson, 223 W. Woodlawn Avenue, Louisville, Ky. 

. Robert Edward Leaton, 3102 San Jacinto, Houston 4, Texas. 

. Vietor Y. Lindblade, 3339 Fourth Avenue, San Diego, Calif. 

. George H. Lowrey, University Hospital, Ann Arbor, Mich. 

. Hans Mautner, Wrentham State School, Wrentham, Mass. 

. John Arthur May, Medical Arts Building, Portland 5, Ore. 

. Edward H. Meizlik, 225 Eighth Avenue, McKeesport, Pa. 

. Bernard Irvin Michaels, 3500 Fifth Avenue, Pittsburgh 13, Pa. 

. Henry Woodbury Moore, 1412 Bull Street, Columbia, 8S. C. 

. Julius K. Neils, 202 Fine Arts Building, Bellingham, Wash. 

. Harriet West Nielson, 109-A North Richmond Road, China Lake, Calif. 

. Robert Preston Ostergard, 184 Washington, N.E., Warren, Ohio. 

. Theodore Constantine Panos, Children’s Hospital, Galveston, Texas. 

. Thomas Lockwood Perry, Jr., 4614 Sunset Blvd., Los Angeles 27, Calif. 

. George Edward Prince, 311 Realty Building, Gastonia, N. C. 

. Joseph Hawthorne Ramsey, Norwood Clinic, 1529 N. 25th St., Birmingham, Ala. 

. Frederick Reardon, Jr., 713 E. Market Street, York, Pa. 
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Book Reviews 


Tos Ferina (Whooping Cough). Jeronimo Pou Diaz, Saragoza, 1949, Publicaciones de 
Revista Espajiola de Pediatria, 294 pages. 


Pou Diaz has assembled a highly competent review of whooping cough, the basis for 
which is in part an extensive review of the literature and in part his own investigations 
bearing upon the clinical features of the disease. 

The history of pertussis is outlined briefly. Etiology and bacteriology are discussed 
succinctly but comprehensively. Epidemiology is dealt with in considerable detail. There 
are short sections on the antigenic and toxie properties of Hemophilus pertussis, its capacity 
to generate antibodies and the problem of immunizing against the disease. The value of cu- 
taneous tests in determining susceptibility or immunity is appraised and rated favorably. 
The clinical study supplies a wealth of descriptive material relating to cases of average 
severity together with comments concerning unusual forms and complications. There is a 
compect section on pathology. Diagnosis is accorded generous space, particular attention be- 
ing given to the white blood cell count which Pou Diaz has studied extensively. The final 
third of the monograph is devoted to prevention and treatment. What is said about 
prophylaxis appears to be based almost entirely upon work carried out in the United States 
and, while reliable, will not he novel to the American pediatrician. The section on treatment 
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considers a large number of agents and is surprisingly up to date, considering the rapid prog- 
ress in this field and the difficulty the author must have had until recently in securing access 
to medical literature other than Spanish. In his opinion the use of an atmosphere with 
lowered oxygen tension—a method studied more in Spain than anywhere else—has distinct 
value in ameliorating the disease and shortening its course. He has been disappointed with 
the sulfonamides and penicillin but expresses high hopes for streptomycin. In conclusion, 
there is a precise protocol for the management of a case of whooping cough, a statement of 
the current public health campaign against the disease in Spain, and a list of representative 
North American and Spanish vaccines for the prevention of pertussis. The bibliography lists 
706 references to the European and American literatures. 

Pou Diaz’s monograph is characterized not only by thoroughness and conciseness but 
also by an admirably objective and critical attitude. It is recommended as a first-class 
review. McCune. 


Trends in Medical Education. The New York Academy of Medicine Institute on Medical 
Education, 1947. Edited by Mahlon Ashford, M.D., New York, 1949, The Common- 
wealth Fund, 320 pages. Price $3.00. 


This is a volume containing the papers presented and the discussion at the ‘‘ Institute 
on Medical Education’’ held by the Academy as part of its centenary in 1947. The insti- 
tute was divided into six conferences or panel discussions on the following themes: I. Pre- 
medical Education, II. Undergraduate Medical Education, III. The Education of Internes 
and Residents, IV. Training for Specialization, V. Responsibility of Medical Schools and 
Hospitals in the Education of the General Practitioner, VI. Relation of Group Practice and 
Community Services to Medical Education. These main headings indicate the broad view- 
point with which the institute was planned and organized. Approximately forty topics were 
presented and discussed by a half hundred speakers which included a rather remarkable list 
of distinguished educators and physicians from all parts of the country. The institute was 
far more than the presentation of medical educational problems of limited academic interest. 
The last four main topics involve the hospital house staff, the practitioner, and particularly 
the chiefs of hospital services, most of whom have no direct connection with the medical school. 
It is a symposium which holds a great deal of interest for the practitioner, and for this 
reason deserves a far wider reading than one limited to physicians having a primary teach- 
ing interest in medical education. The volume is particularly timely in light of the current 
problems of medical education which have become of so much importance to the medical pro- 
fession in recent years. 


A Baby Is Born: The Story of How Life Begins. Milton I. Levine, M.D. and Jean H. Selig- 
mann, New York, 1949, Simon and Schuster, 54 pages. Price $1.50. 


We live in an age when parents feel guilty if they have not given ‘‘sexual instruction’’ 
to their children. Too frequently this takes on the aspect of a ponderous didactic approach. 
Many books, such as the present volume, seem to have this in mind and ignore the fact that 
feelings are involved in the learning process. ' 

Depersonalizing and intellectualizing the sexual aspects of human relationships can be 
a refuge for parents who are confused about their own interests and activities. Children 
who have been given ‘‘instruction’’ in this way often end up as confused as the parents. 

For parents who are really comfortable about their own relationships, this book can 

‘serve a useful purpose as a focus for eliciting the real concerns of the child. The fact of 
sexual differences is not as important as the meaning of these to the child. We also know 
that children are not as ‘‘curious’’ about where they came from as they are concerned 
about the relationships of their parents. 

The didactic approach, instead of satisfying curiosity, may stimulate it and create 
as many problems as the old-fashioned hush-hush attitude. With that caution, this small 
and well-illustrated volume can be recommended as much for the confused parent as the con- 
fused child. WarSON. 


' 


Editor’s Column 


A NEW FOUNDATION FOR PEDIATRIC RESEARCH 


NNOUNCEMENT was recently made of the founding of the Playtex Park 
Research Institute by the International Latex Corporation of Dover, Del. 
The medical research program will be limited to pediatrics, and, according to the 
announcement, its funds will not be used for buildings or equipment but for ‘the 
facilitation and coordination of scientific research concerning the nature, pre- 
vention, causes, treatment, and cure of diseases and disorders, and the factors 
responsible for normal growth and development in the infant.’’ Its funds will 
be allocated to accelerating and initiating research in existing publicly and pri- 
vately endowed institutions. No announcement was made of the amount or 
details of financial support of the institute, which was founded by the Latex 
Corporation in recognition of industrial responsibility in helping solve social 
problems. 

Sixteen nationally recognized leaders in pediatric research have been ap- 
pointed to the governing board which will administer the allocation of funds and 
monitor the projects sponsored. According to the charter of the institute, no 
mandate can be imposed by the corporation ‘‘other than the will of the Insti- 
tute’s Governing Board.’’ A meeting of the board was held on September 14, 
and a program of long-time research was discussed. According to a statement 
in the New York Times, one of the decisions was that support should be based on 
the ability and promise of the investigator rather than on the field of investiga- 
tion. A committee of six of the governing board (Drs. Katharine Bain, chair- 
man, Sidney Faber, John Hubbard, Samuel Z. Levine, Milton J. E. Senn, and 
Joseph Stokes, Jr.) was appointed to study fields for immediate investigation 
or support. 

The satisfactory allocation of funds for medical research is a complicated 
and difficult matter, as has been the experience of a number of foundations over 
the past years and some have had to more or less completely shift from their 
original ideas and plans in the light of experience. At times specific projects or 
a group of related projects have been supported with most unsatisfactory results. 
Some scientists feel that the research project in itself is unimportant, as it is 
impossible to say what any specifie project may eventually lead to, and that it is 
more important to find the talented individual with an inquiring mind and let 
him work on whatever perplexes him. Still others feel that with the constant 
shift in new knowledge it is best to allocate funds without too much restriction 
to departments which are doing outstanding research work and leave the use of 
the money allocated to the department. One of the paradoxes of medical re- 
search, however, is that advances often come from well-trained men working on 
the periphery rather than from individuals in the center of a research program. 
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Granted that financial support to the Playtex Institute is generous and will 
be continued over a number of years, the governing board of pediatricians has 
accepted a great responsibility, as the failure or success of the research program 
entered upon might well determine the pattern for future industrial support of 
medical research. For the good of pediatries we hope they realize their respon- 


sibility and we most certainly wish them well. 
B.S. V. 


THE FLUOROSCOPE IN FITTING SHOES 


HE use of x-ray fluoroscopes for the fitting of shoes has been rapidly spread- 

ing, especially in stores specializing in shoes for children. That there is a 
possible danger in this procedure is well recognized. In a recent discussion, 
L. H. Hempelmann,* special assistant to the director of biology of the Atomic 
Energy Commission and consultant in biophysies to the Massachusetts General 
Hospital, points out that the type of injury most likely to result from unsuper- 
vised use of the low-voltage machines is the malformation of the feet of growing 
children. He considers the standards recommended by the Massachusetts De- 
partment of Hygiene of 1 r. per viewing and not more than three exposures 
per day and twelve exposures per year, as preferable to the higher dosages per- 
mitted by the recommendations of the American Standards Association and the 
regulations of the New York City Health Department which permit 2 r. but 
with the same limitation per day and for the year. Williamst of the Harvard 
School of Publie Health has made a study of the machine used in the shops and 
finds considerable wall leakage in some which should be controlled. The length 
of exposure is, of course, an important factor. A twenty-second exposure is 
seemingly the most popular timing used. The Detroit Department of Health and 
the Division of Industrial Hygiene of the Massachusetts Department of Labor 
recommend a limit of five seconds for the exposure. Williams has found that 
a foot ean be visualized adequately in a fluoroseope that delivers 1 r. in a five- 
second exposure. Growing bone can be easily damaged by exposure to x-rays 
due to the radiosensitivity of the epiphyses. Only time will tell if serious dam- 
age has not already been done to some children. In the meantime, the pediatri- 
cian should be alert to warn parents of the dangers of overexposure, and steps 
should be taken by all State Health Departments to issue and enforce measures 
limiting the strength, time of exposure, and frequency of exposure to x-rays 
used for fitting children’s shoes. Properly used and supervised there is probably 
little danger in the use of the x-ray for fitting shoes. 


*Hempelmann, L. H.: Potential Dangers in the Uncontrolled Use of Shoe-Fitting 
Fluoroscopes, New England J. Med. 241: 335, 1949. 

tWilliams, Charles R.: Radiation Exposure From the Use of Shoe-Fitting Fluoroscopes, 
New England J. Med. 241: 333, 1949. 


